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Abstract 
Firm-level data of industrial production in Hubei 
province in 1990 and Shanghai municipality in 1989-1992 
are used to estimate the economic efficiency of 
enterprises of the People's Republic of China with 
different ownership types after the economic reforms 
since 1978. Productivity and Profitability of enterprises 
are evaluated simultaneously by using industrial output 
value and profit value as outputs of firms. Data 
envelopment analysis (DEA), a nonparametric method for 
efficiency evaluation with multiple inputs and multiple 
outputs, is used to estimate the technical, scale, and 
overall efficiency indexes of enterprises. Nonparametric 
statistical tests are conducted to check the differences 
in efficiency among different types of firms. The first 
essay compares efficiencies of state-owned and collective 
enterprises in Hubei province in 1990, using data of 
7,273 firms in 35 industries. Esimation results shows 
that collective enterprises are more efficient than 
state-owned enterprises in many industries, and the 
differences in efficiencies are quite significant. The 
second essay evaluates efficiencies of three types of 
enterprises in Shanghai, namely state-owned enterprises, 
collective enterprises, and international equity joint 
ventures, using data of 4,186 firms in 22 industries 
during 1989-1992. Results of pairwise comparisons 
indicate that international joint ventures have 
significantly higher technical efficiencies relative to 
state and collective enterprises, and their scale 
% 
efficiencies are comparable to that of domestic 
enterprises. The policy implications for the Chinese 
government are a need to deepen enterprise reforms for 
the state industry and a signal for China to open its 
door wider to the outside. 
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Chapter 1 
Introduction 
A new era of economic development of the People's 
Republic of China (PRC) begins in 1978. In December 1978, 
Deng Xiaoping's leadership of the Chinese Communist Party 
(CCP) and his political status is generally recognized at 
the Third Plenum of the Eleventh CCP Central Committee. 
Since then, the Deng's way", which focuses heavily on 
improving the economy, has become the major schedule of 
the Chinese government. 
Since 1978, China has implemented several economic 
reform policies. The overall guideline has. been 
revitalizing the economy and opening to the outside". 
Among reform policies, industrial reforms and China's 
Open Door policy are two important areas which gain 
particular attention from economists and policy analysts. 
Regarding industrial reforms, the core is 
implementing enterprise reforms for state-owned 
enterprises (SOEs). The severity of problems facing SOEs 
and their urgent need to be reformed are well-known. 
i 
Problems of state enterprises include (1) lack of 
autonomy and material incentives; (2) burden of economic 
and social responsibilities other than their major 
l 
businesses (3) mismatch between jobs and workers, and 
redundant workers and (4) outdated technology and 
facilities. Many SOEs are making losses and are 
criticized as economically inefficient chronically. 
Accordingly, many reform programs are planned to improve 
state enterprises', efficiency, and all of them have a 
number of basic components in common (1) the 
decentralization of managerial authority to the 
enterprise level (2) the provision of material 
incentives in the form of profit retention schemes (and 
the system of tax-for-profit scheme after 1984) for 
enterprises and bonus systems for individual workers and 
(3) the use of market mechanisms to allocate resources 
(Byrd, 1983). 
The effectiveness of the reforms can only be 
evaluated by studying the performance of Chinese state 
industry. Indeed, there have been many such studies. Chen 
et al. (1988) uses national aggregates of production data 
within state industry to evaluate industrial 
productivity, exclude non-industrial resources and filter 
out inflationary effects from factor input data, and 
1 
finds that China's state industry shows a positive rate 
of total factor productivity growth over the period 1953 -
1985 with productivity accelerating from the late 1970s. 
2 
Jefferson (1989) uses county-level data of 293 counties 
in 1984 to compare the productivity of the state and 
collective sectors in light and heavy industries, 
covering a total of 15 industries, and finds that the 
state sector has a higher overall efficiency relative to 
the collective sector, and that the difference in 
productivity between light and heavy industries is 
insignificant. Jefferson (1990) evaluates the output 
performance of 120 different-sized enterprises of the 
iron and steel industry in 1985, and its major results 
show that enterprises that are supervised by a local 
government (i.e., by the provincial or municipal 
government) are relatively more efficient than 
enterprises that are supervised by the central 
government. Dollar (1990) estimates total factor 
productivity growth of 20 state enterprises in China 
within the period 1978-1982, and finds that there is a 
rapid growth in productivity and a tendency of increasing 
allocative efficiency over that period of time due to 
increased material incentives for enterprises and 
workers, Jefferson and Xu (1991) uses the structure-
i 
conduct-performance paradigm of the industrial 
organization literature and enterprise survey data to 
investigate the degree to which Chinese enterprises under 
3 
reform mimic the behavior of the neoclassical firm its 
results show that enterprise autonomy and market 
mechanism are at work and efficiencies of enterprises 
have been increased. Jefferson et al. (1992) analyzes 
changes in total factor productivity of state and 
collective industries in 1980-1988. Its results indicate 
an upward trend in productivity of state and collective 
sectors during the 1980s, with the collective sector 
jt 
having an advantage over the state sector in productivity 
growth. McGuckin and Nguyen (1993) estimates changes in 
productivity growth and identify its sources in the post-
reform period 1980-1985, and finds that productivity 
growth increases sharply in the 1984-1985 period as 
compared to the 1980-1984 period, and that collective and 
private enterprises show higher productivity gains than 
do state-owned enterprises. Jefferson and Xu (1994) 
measures total factor productivity changes and factor 
returns of the Chinese state industry during 1980-1989 
based on a panel data set for 226 enterprises, and 
reports evidence that in that period returns to labor, 
capital, and materials and technical efficiency become 
i 
more equal among enterprises. Groves et al. (1994) 
reports that increase in autonomy of Chinese state-owned 
enterprises has strengthened workers' incentives and 
4 
improved enterprises' productivity during the 1980s. 
Gordon and Li (1995) uses a panel data set covering 403 
firms from 1983 to 1987 to estimate changes in 
productivity and marginal products of factors of state 
enterprises in China, and finds a upward trend of 
productivity change during that period. 
The above-mentioned studies are, nevertheless, 
limited in both data and method aspects. Most of the 
studies use aggregate (county or national) data, which 
obscure micro-level details. For those use firm-level 
data, the number of observations hardly exceeds 1,000 and 
there is lesser scope for analyses of productivity 
differences across industrial branches. Finally, the 
econometric approach to measuring total factor 
productivity can deal with only one output variable. For 
the purpose of evaluating SOEs' economic efficiency after 
enterprise reforms, this method is insufficient, since 
under profit retention and tax-for-profit schemes, SOEs 
are concerned both with physical outputs and with 
profits, having become multi-objective firms. Hence it is 
desirable to analyze enterprises' performance using more 
firm-level data which cover more different industries1, 
1
 As it is suggested in McGuckin et al. (1992), [a]nalysis at a more 
disaggregate level and use of provincial data from China's industrial 
census should help ..." (p. 265). 
5 
and to use a method for evaluating production efficiency 
which can deal with multiple output variables. These are, 
exactly, what we will do in our study, using firm-level 
data of state and collective sectors in Hubei province in 
1990 . 
Another important area of Chinese economic reform is 
China's opening up to foreign direct investment. China 
attracts foreign direct investment mainly by allowing the 
establishment of three kinds of foreign—funded 
enterprises Sino-foreign equity joint ventures, Sin -
foreign contractual joint ventures, and wholly foreign-
owned enterprises. The difference between equity joint 
ventures (EJVs) and contractual joint ventures (CJVs) is 
that in EJVs the parties set up a separate legal entity 
and share profits and losses according to their equity 
shares, whereas in CJVs each party undertakes part of a 
project as specified in the contract, and the 
contributions to total capital by the parties may not 
necessarily be expressed in terms of money, and 
consequently profits will not be distributed in 
proportion to their equity shares, but in accordance with 
i 
the agreed investment forms and proportions stated in the 
contract. After the promulgation of the Law of the PRC on 
Chinese-Foreign Joint Ventures (hereafter referred to as 
6 
the Joint Venture Law) in 1979, the three formats to 
attract foreign investments are legally affirmed. Since 
then, the number of foreign investments in China 
increases exponentially. As of 1992 there are 48,757 
approved contracts of the three kinds of foreign direct 
investment, with a total committed capital of US$58.1 
billion and paid-in capital of US$10.8 billion. Among 
foreign-funded enterprises, equity joint ventures are the 
most important, with a total of 34,354 contracts, US$29.1 
billion committed capital and US$6.1 billion paid-in 
capital (MOFERT, 1993). Moreover, during the 1980s China 
has more formation of equity joint ventures with foreign 
firms than any other country (Beamish, 1993) . Campbell 
(1988) discusses various aspects of equity joint ventures 
in China, ranging from partner selection before formation 
to management and operation. Campbell and Zhang (1994) 
summarizes the pattern of equity joint ventures in China 
during the 1980s. 
Undoubtedly, China's objectives of forming 
international joint ventures (IJVs) with foreign 
corporations are capital and technology importation, 
i 
learning new production and management techniques in 
order to enhance productivity, and to create more jobs so 
as to absorb surplus labor in the state sector. To create 
7 
incentives for foreign firms, China provides tax 
benefits, cheaper labor, land and buildings, raw 
materials, and a huge domestic market for JVs in turn. 
Examples of important policies used to attract foreign 
firms are the promulgation of the Pro vis ions of the 
State Council for the Encouragement of Foreign 
Investment" (the so-called twenty-two article provisions) 
in 1986 and the approval of the ^'Regulations on Guiding 
Foreign Investment Operations'7 by the State Planning 
Commission in 1987. The Joint Venture Law and other laws 
and regulations that had been issued since 1979 was 
elaborated in the Regulations for the Implementation of 
the Law of PRC on Chinese-Foreign Joint Ventures in 1983, 
in which preferential treatments for equity joint 
ventures in areas like exemption on income tax and import 
duties, profit remittance, output export ratio and staff 
recruitment are spelled out (see Nyaw, 1993). 
While JVs grow rapidly in China, research on 
performance of these JVs has been developing slowly. 
Researchers of JVs' performance in China and other 
countries use various criteria, both subjective and 
i 
objective. For example, Beamish (1987) uses satisfaction 
of partners as a measure of performance. Geringer and 
Hebert (1991) uses both subjective (satisfaction of 
8 
parents of IJVs) and objective (survival, stability, and 
duration) criteria to assess JVs' performance. Chowdhury 
(1992) compares performance of international joint 
ventures and wholly owned foreign subsidiaries, using six 
criteria, namely exit rate, longevity, stability of 
ownership status, international integration or retention 
of parental control, export sales, and factor usage. 
Osland (1994) highlights three performance criteria: 
profitability, satisfaction, and stability of equity 
shares. In addition, financial, marketing and industry-
oriented measures are also used by researchers to 
evaluate IJVs' performance, as mentioned in Geringer and 
Hebert (1989) and Chowdhury (1992). On the . other hand, 
production efficiency is rarely used to assess IJVs' 
performance. Moreover, little research has been done on 
JVs' efficiency relative to that of domestic enterprises 
in China from a comparative perspective. One notable 
specimen in this area is Murakami et al. (1994), in which 
technical and allocative efficiencies among state, urban 
collective, township-village, and joint venture 
enterprises in the garment industry in China are 
analyzed. The present study is to further this line of 
research by estimating the productive efficiency of 
international equity joint ventures, state-owned 
, 9 

Chapter 2 
Method 
In order to evaluate enterprises' efficiency, we use 
data envelopment analysis (DEA) method, which is 
originated from Charnes et al. (1978) and is used to 
measure the efficiency of a production unit (or decision 
making unit, DMU) in the case of multiple inputs and 
multiple outputs. 
For a group of n DMUs, the DEA method measures the 
efficiency for each DMUj (j=l, 2, . . . , n) relative to 
other DMUs in the group. The input-output configuration 
for DMUj is modeled as (X Yj)
 ; where Xj= (x-Lj,.,., is 
a vector of observed inputs and Yj=(yij,..., ySj) is a 
vector of observed outputs. 
The assumptions of the DEA approach, as mentioned in 
Banker et al. (1984), are 
(1) All inputs and outputs are non-negative and at least 
one input and one output are positive 
(2) Every DMU uses the same inputs and produces the same 
outputs in varying amounts. 
The efficiency is a comprehensive index in the form 
of output-to-input ratio, with a 'virtual' input (output) 
representing the weighted sum of all inputs (outputs). In 
li 
the original model, constant returns to scale was 
assumed the efficiency index is computed by solving the 
following fractional programming problem 
s 
UrYrjo 
Max E— = — 
J ° m 
L vixijo 
i = l ' 
subject to 
s 
Z urYrj 
^ < 1, j = 1,… n (1) 
m 
S vixij 
i = l 
ur > for all r, 
v^ > s for all i, 
where 
Ejo = efficiency index of DMUjo/ 
yrj = quantity of output r from DMUj, 
x±j = quantity of input i to DMUj, 
ur = the weight given to output r, 
v± = the weight given to input i, 
n = the number of DMUs, 
s = the number of outputs, 
m = the number of inputs. 
8 = a non-Archimedean infinitesimal (s>0). 
In model (1) each DMU is to determine its own set of 
input-output weights in order to maximize its efficiency 
2
 The use of the non-Archimedean infinitesimal s is to affirm all 
weights to be strictly positive, since all inputs and outputs are 
assumed to have some positive values if they are included. See 
Charnes et al. (1979) . The value of s is usually set to 10"6 during 
computations . 
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index, under the condition that all DMUs in the group 
must have their indexes bounded in the range between 0 
and 1 if the same weights are assigned to them. After 
solving model (1), the efficiency index of DMUjo will be 
either equal to 1 if the DMU is efficient relative to 
other DMUs or less than 1 if the DMU is inefficient 
relative to other DMUs in the group. 
By linearizing model (1) we may formulate the 
following linear programming (LP) model, which is of 
practical use since it can be solved easily by common 
computer LP softwares 
s 
Maxzjo = X u r y r j o 
subj ect to 
s m 
Z urYrj — 2 vi xij " j = 1,..., n 
r=l i=l 
m 
Z vixijo = 1 
i = l 
ur > £" for all r, 
v-l > s for all i. 
When the number of DMUs is far greater than the 
total number of inputs and outputs (which is usually the 
case), it is easier to solve the dual of model (2) 
i 
13 
m s 
Min wQ - ^  (2] Si + 2 sr) subjefct to 
i = l r = l 
n 
o w0xi0 - Yj xij j ~ i = 1, . . ” m 
j = i 
n 
Yro = Z ^rj^j - sr, r 1, • . . , S 
Aj > 0 for all j, (3) 
s± > 0 for all i,, 
s^  > 0 for all r, 
w0 unrestricted in sign. 
It can be seen in model (3) that we optimize the 
"intensity" wQ subject to envelopment from above and 
below, and hence from which the name data envelopment 
analysis" is derived. Model (3) is input oriented, in 
which we contract inputs as far as possible while 
controlling for outputs, arid wQ is the contraction factor 
(Adolphson et al. , 1990). 
. Banker et al. (1984) extended the DEA model to cases 
of variable returns to scale by introducing a new 
variable u0 as an intercept. By modifying model (1) we 
obtain 
i 
14 
s 
Z urYrjo - uo 
Max E-;n = ^ ^ 
Ju m 
uo'ur,Vi 
L vixijo 
i = l 
subject to 
s 
Z urYr j - u o 
^ 1, ] — • • • ! ri 
m 
Z vi xij , 
i = l 
ur > 6" for all r, 
Vi > s for all i, 
uQ unrestricted in sign. ‘ 
The reference technology of production possesses locally 
constant, locally increasing, or locally decreasing 
return^ to scale if the optimal value of u0 is uo=0, uo<0, 
or uo 0, respectively. 
By linearizing model (4) we obtain the following LP 
model 
s 
Max E j o = Yj urYrjo u 
subject to 
m 
Z vixijo = 
i = l 
s m 
S urYrj - uo - S vi xij - j 1 ' … ’ n (5) 
r 1 i=l 
ur > for all r, 
vi > s for a l l 
uQ unrestricted in sign. 
By taking the dual of model (5), we get the 
following 
15 
m s 
Min hQ - ^  st + 2 s~) subject to 
i=l r=l 
n 
h0xi0 - S _ s t = 0 ' i = 1, . . . , m 
n 
2 Yrj^j sf yro, r = 1, . . . , s 
(6) 
> 0 for all j, 
st > 0 for all i, 
s~ > 0 for all r, 
hQ unrestricted in sign. 
By solving models (3) and (6) we can measure pure 
technical, scale, and overall (technical and scale) 
efficiencies of DMUs. From Proposition 1 in Banker 
(1984), we know that constant returns to scale (CRS) 
prevail at the most productive scale size (MPSS). Solving 
model (3), which assumes CRS in its formulation, we can 
measure the overall (technical and scale) efficiency of 
an DMU. The overall efficiency index of a DMU is equal to 
1 if and only if the DMU is efficient in technology and 
in scale. Solving model (6), which allows variable 
returns to scale (VRS) at optimum, we measure the pure 
technical efficiency of a DMU. The technical efficiency 
index of a DMU being unity means that this DMU is 
technically efficient, and it is not necessarily 
producing at its efficient scale (i.e., it may or may not 
‘ 16 
be scale efficient)• Hence, if we denote the optimum 
objective value of models (3) and (6) by Ec and Ev 
respectively, then the three efficiency indexes and their 
relationships are 
overall efficiency OE=EC/ 
technical efficiency TE=EV/ and 
scale efficiency SE=EC/EV. 
The E, TE, and SE concepts and their relationship 
can be explained using a diagram with a single input and 
a single output. In Figure 1, the quantity of input (X) 
is measured along the horizontal axis and the quantity of 
output (Y) is measured along the vertical axis. Points A, 
B, C, E, G, and H are actually observed production units 
whose efficiencies are being evaluated. First of all, 
unit E is technical-efficient and scale-efficient. It is 
technical—efficient since, as shown in the diagram, no 
production unit is above E (having a larger output) with 
the same quantity of input, and no production unit is on 
the left of E (having a smaller input) with the same 
quantity of output. It is also scale-efficient because it 
is the first unit (input-output combination) that the ray 
OP encountered while OP is rotating clockwise from the 
vertical axis. The ray OP is a straight line exhibiting 
constant returns to scale. Therefore unit E is generating 
17 
a largest output-to-input ratio with constant returns to 
scale, relative to other units. As mentioned above, 
constant returns to scale (CRS) prevail at the most 
productive scale size (MPSS), therefore unit E is 
producing at its optimal scale and it is scale-efficient. 
Consequently the OE, TE, and SE indexes of unit E are all 
equal to 1. The straight line EP is a production 
frontier with a constant-returns-1o-scale restriction. 
Now units G, B, E, C, and H are technical-efficient 
and line segments jointing them construct a piecewise 
linear production frontier exhibiting variable returns to 
scale, in the sense that with the same input, no unit is 
above each of these units (having a larger output) and 
with the same output, no unit is on the left of each of 
these units (having a smaller input) and these units are 
not necessarily on the line EP. Therefore, units G, B, 
C, and H are technical-efficient but not scale-efficient 
because they are not operating on the production frontier 
with constant returns to scale, namely OEP. Units G, B, 
C, and H have a TE index equal to 1, but a SE index less 
than 1. To compute the scale efficiency of a unit, we 
take unit B as an example. The current level of B's 
output is M, and its current input level is MB. If unit 
B is to produce at its optimal scale size (in terms of 
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input), it can reduce its input from MB to MN while 
holding its output constant (i.e., OM) (point N is on the 
frontier OEP) / Therefore, unit B's scale efficiency is 
measured as MN/MB (<1). 
Finally, consider unit A, which is technical- and 
scale-inefficient because it is not on either frontier 
(OEP or GBECH). The technical, scale, and overall 
efficiencies of unit A can be measured as follows. The 
current input level of unit A is MA and its current 
output level is OM. Firstly, if unit A is to remove its 
(pure) technical inefficiency, it can move to frontier 
GBECH by reducing its input level from MA to MB while 
holding output constant (OM). Thus unit A's TE is 
measured as MB/MA (<1). Secondly, suppose that unit A is 
technical-efficient (it has moved from point A to point 
B), then if it is to remove its (pure) scale 
inefficiency, it: can reduce its input level from MB to MN 
while holding its output constant. Therefore unit A's SE 
is measured as MN/MB (<1). Finally, if unit A is to 
attain highest overall (technical and scale) efficiency, 
it can reduce its input from MA to MN while holding its 
output constant at OM. Therefore unit A's E is measured 
as MN/MA (<1)• To summarize, we have the following (using 
unit A as an example) 
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pure technical efficiency TE=MB/MA, 
pure scale efficiency SE=MN/MB, and 
overall efficiency OE=MN/MA 
=MN/MB*MB/MA 
=SE*TE. 
For a graphical illustration of the E, TE and SE 
concepts, see also (for example) Banker et al. (1984), 
Bjurek et al. (1990) or Boussofiane et al. (1991). 
Researchers have made comparisons of DEA and the 
econometric (regression) method as approaches to 
efficiency estimation. Banker et al. (1987, 1993) used 
simulated data to compare these two kinds of methods. 
Banker et al. (1986) evaluated technical and scale 
efficiencies of 114 North Carolina hospitals, applying a 
translog regression model and DEA, Bjurek et al. (1990) 
analyzed input—saving efficiency in local social 
insurance offices of the Swedish social insurance system 
on the basis of three different models, with two of which 
being econometric methods (Cobb-Douglas and quadratic 
frontier production functions) and another one being DEA. 
Perelman (1995) used parametric stochastic frontiers and 
DEA production frontiers to estimate efficiency of 
industrial activities in an internatiorial and sectoral 
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setting, with GDP, total employment and capital stock as 
variables included. 
Research on DEA theory has been developing in 
various direction, including incorporating categorical 
variables (Banker and Morey, 1986 Rousseau and Semple, 
1993 Cook et al.,, 1993, 1996), discriminating among 
efficient units (Cook et al., 1992 Andersen and 
Petersen, 1993 Doyle and Green, 1995), restricting 
weight flexibility (Wong and Beasley, 1990 Kornbluth, 
1991 Roll and Go1any, 1993), sensitivity and stability 
analysis (Charnes et al., 1985, 1996 Charnes and 
Neralic, 1990 Valdmanis, 1992 Zhu, 1996), and other 
areas . 
Applications of DEA accumulated rapidly year after 
year. To mention a few examples, efficiency estimations 
using DEA are found in the following areas banking 
(Charnes et al., 1990 Drake and Howcroft, 1994 Yeh, 
1996)
 ; hospitals (Banker et al. , 1986 Sherman, 1984; 
Ozcan and McCue, 1996), financial statements (Smith, 
1990 Thore et al., 1994), electricity distribution units 
(Miliotis, 1992 Hjalmarsson and Veiderpass, 1992), 
schools (Charnes et al•, 1981 Thanassoulis, 1996) and 
telecommunications industry (Majumdar and Chang, 1996). 
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Surveys of DEA theory and application include 
Charnes and Cooper (1985), Seiford and Thrall (1990), 
Boussofiane et al. (1990), Ali and Seiford (1993)7 Cooper 
et al. (1996) and Seiford (1996). Seiford (1994, 1996) 
provided an extensive bibliography of publications 
relevant to DEA. 
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Chapter 3 
An Evaluation of Economic Efficiency of State-owned and 
Collective Enterprises in Hubei 
Objective 
The objective of this chapter is to evaluate the 
economic efficiency of enterprises in Hubei province, 
China in 1990, using a data set covering firm-level data 
of 7,273 enterprises. We use data envelopment analysis 
(DEA) method, which is described in Chapter 2' to measure 
technical, scale and overall efficiencies of each firm in 
the two-input two-output case. Differences in 
efficiencies between two kinds of enterprises, namely 
state-owned enterprises (SOEs) and collective enterprises 
(COEs)are analyzed using nonparametric statistical 
tests. Our question of interest is whether state-owned 
enterprises, after the implementation of enterprise 
reforms, are as efficient as their collective 
counterparts, which are assumed to have higher 
efficiencies since they are not run by the government and 
have more autonomy on various economic decisions. If we 
find insignificant differences between SOEs and COEs, or 
3
 SOEs refer to enterprises with state ownership of production means; 
COEs are enterprises with collective ownership of production means, 
run by cities, counties, towns and street committees. 
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even higher levels of efficiencies for SOEs relative to 
COEs, then it is evident that enterprise reforms have 
their intended result in terms of improved SOEs' 
efficiency. On the other hand, if our result shows that 
COEs are significantly more efficient than SOEs, the 
implication is that enterprise reforms are not quite 
successful on improving SOEs' efficiency, and should be 
reinforced. 
Data 
Our data set, which is published by the Hubei's 
Statistical Bureau, consists of input and output 
quantities of the industrial production of 7,273 SOEs and 
COEs in Hubei Province in 1990, which produced a gross 
output value more than 70 billion yuan across 35 branches 
of industry, with a labor force of 2,791,310 workers. The 
breakdown of the total number of enterprises is shown in 
Table 1, and the industrial branches are listed in Table 
2 . 
Hubei, a province with approximately 4.7% of China's 
total population or 54 million in 1990, is located at the 
central part of China, around the middle portion of Chang 
i 
Jiang (Yangtze River). 
During the period 1949-1978, the development of 
industrial economy of Hubei can be summarized into two 
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phases. In the first phase, 1950-1957, Hubei industry 
exhibited a fast growth. In 1952, the province had 
recovered quickly from the civil war and resumed 
industrial production. During the period of the First 
Five-Year Plan (1953-1957), Hubei had developed some 
pillar industries and a reasonable industrial structure, , 
with a higher priority in developing heavy industries. 
Gross value of industrial output increased by 4.3 times 
between 1950 and 1957. In the second phase (1958-1978), 
however, Hubei industry experienced ups and downs and 
consequently an overall slow growth. The leftists' over-
emphasis on heavy industries caused an unhealthy 
imbalance in the industrial structure. After some 
unrealistic and rapid growth in the Great Leap Forward 
period (1958-1960), in 1961 and 1962 industrial 
production dropped drastically. The Second Five-Year Plan 
period (1958-1962) turned out as a period of failure. 
From 1963 to 1965
 A the Hubei industry slowly developed 
again after gaining the pervious experience. However, the 
effect of the Great Leap Forward was so serious that the 
industrial production was still at a low level in 1965. 
In 1966 the Cultural Revolution began and the Hubei 
economy was destroyed by it again. Although there were 
some growth in industrial production in some years during 
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the Cultural Revolution (1967-1976) period, the overall 
development was very poor. In 1977 and 1978 the 
province's economy experienced a rapid recovery from the 
Cultural Revolution. The growth rate of the industrial 
sector was higher than that of the agricultural and 
commercial sectors . 
During the period 1978-1990, the Hubei industry 
showed a stable growth, after the implementation of 
economic reforms. Table 3 shows the sectoral composition 
of gross national product (GNP) in Hubei during 1978-
1990. The total value of GNP was distributed among the 
primary, secondary, and tertiary sectors4. It can be seen 
from the table that primary and secondary industries had 
approximately equal shares of GNP (about 40%) before 
1984, except that in 1980 the secondary industry expanded 
and gained a share as high as 46.0%. The share of primary 
industry decreased by a few percentage points after 1984. 
In 1990, the industrial sector within the secondary 
industry contributed about 90% to the latter's GNP share. 
Also in 1990 the primary sector's GNP share increased 
again whereas the secondary sector's share dropped 
4
 Primary industry agriculture (including farming, forestry, 
husbandry, sideline, and fishing). Secondary industry industry 
(including mining, manufacture, water supply, electricity generation 
and supply, steam, hot water, gas) and construction. Tertiary-
industry all other industries not included in primary or secondary 
industry. 
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because the former generated a larger increase in terms 
of GNP value relative to the latter. Regarding the share 
of the tertiary industry, the general trend had been 
upward during the period 1978-1990, with an average 
annual growth rate of 2.69%. 
The composition of gross value of industrial output 
(GVI in Hubei from 1978 to 1990 is shown in Table 4. In 
each year the total output value is made up of three 
components output values of S Es, COEs and other 
enterprises. During these years the output share of SOEs 
has decreased continuously, from 78.0% in 1978 to 57.9% 
in 1990, except an upward shift of 1.2% in 1979. Its 
average annual rate of decrease is 2.48%. On the other 
hand, the shares of COEs and other enterprises have both 
increased, from 22.0% to 36.8% and from 0.0% to 5.3% 
respectively. The average annual rate of increase of 
COEs7 output share is 4.29%. The most significant change 
in composition appeared in the 1983-1985 period. In two 
years' time, the shares of COEs and other enterprises 
grew rapidly, and caused the share of SOEs to drop from 
74.0% in 1983 to 67.5% in 1985. In 1990 SOEs and COEs 
1 
totalled 94.7% of total industrial output in Hubei. The 
continuous growth of the collective sector revealed its 
increasing influence on the Hubei economy. 
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Table 5 decomposes the total employment of staff and 
workers within the industrial sector of Hubei from 1978 
to 1990 into three components by ownership types state 
enterprises, collective enterprises, and other 
enterprises. The proportions of these three types were 
quite stable over these years, with the share of the 
collective units increased slightly. In 1978 the ratio of 
S Es' industrial employment to that of COEs was 7:3 and 
it changed to about 2 1 in 1990. The share of other 
enterprises was constantly below 1% of total in every 
year, 
In 1990, Hubei produced a GNP of 79.25 billion yuan, 
or approximately 4.5% of the national total,, and its 
industry shared 4.5% of the gross value of industrial 
output (GVI of China. Hubei had developed a full range 
of industrial branches up to 1990, and some important 
industries included machinery, motor vehicles, steel 
production and textile industries. Moreover, production 
of motor vehicles in Hubei ranked number one in the whole 
nation in 1990, with an output volume of 113,754 cars. 
Regarding external trade, Hubei's import and export 
i 
values in 1990 were US$117.88 million and US$1,071.80 
million respectively. Its major trading partners included 
Hong Kong, Japan, the United States, Singapore and 
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Germany. Hubei's industries were mainly located in Wuhan, 
Xiangfan, Shiyan and Huangshi. 
In our sample of 7,273 enterprises, 36.66% (2,666 
firms) are SOEs and the remaining 63.34% (4,607 firms) 
are C Es. In terms of net output value, the largest 
industry in the sample, smelting and pressing of ferrous 
metals (sector 48), consists of 24 SOEs and 68 C Es, 
producing a net output value of 2.79 billion yuan. In 
terms of number of enterprises, the largest industry is 
building materials and other non-metal mineral products 
(sector 45/46), with 264 SOEs and 635 C Es. The textile 
industry (sector 22) employs the largest share of the 
labor force, with a total of 569,011 workers, or 20.39%. 
As a group, SOEs comprised 79.2 6% of the total value of 
net output in the sample and employed 66.40% of the 
total labor force, or roughly four times the C Es' output 
and twice their employment. 
Tables 6-9 show the summary statistics of the four 
variables used in the DEA models for all industries by-
ownership type in our sample. Namely, number of workers 
and net value of fixed assets are used as inputs net 
1 
value of industrial output and profit are outputs . 
5
 Due to data unavailability, value of material input cannot be 
obtained or computed using our data set. Accordingly, input variables 
include labor (number of workers) and capital (net value of fixed 
assets) only, and the net value of industrial output, rather than the 
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In terms of number of workers, SOEs have a larger 
size than COEs on average in many industries. Means of 
state enterprises exceeds 200 in all but one industry 
(sector 17/18 , food manufacturing) , whereas means of 
collective enterprises are usually between 100 and 300. 
It can be seen that, for both SOEs and COEs, forage 
manufacturing (sector 21) has the smallest employment 
size on average, with a mean lower than 100 workers. 
Among state enterprises, industries having a relatively 
large average employment include coal mining (sector 08), 
tobacco (sector 20), textile (sector 22), petroleum 
(sector 34), ferrous metals smelting and pressing (sector 
48), non-ferrous metals smelting and pressing (sector 
49), and transportation equipment (sector 56). Within 
these larger industries, some of them have also a larger 
variation in terms of the coefficient of variation (CV), 
namely sectors 08, 48, 49 and 56. In the ferrous metals 
smelting and pressing industry, which has the largest 
mean value , a S E has its employment as large as 127,308 
persons. In the transportation industry, which has the 
largest value of CV among SOEs, the largest firm employs 
i 
78,037 workers. In the collective sector, industries 
gross value of industrial output, is used as one of the output 
variables . 
30 
having a higher mean are tobacco (sector 20), textile 
(sector 22), ferrous metals smelting and pressing (sector 
48) and the electronic and telecommunications equipment 
industry (sector 60/61). These industries also have a 
higher CV value. The largest CV of COEs is found in the 
machine building industry (sector 53/55), in which a COE 
i 
have 10,360 workers, the largest size in the collective 
sector. 
In terms of capital (proxied by the net value of 
fixed assets at year-end), SOEs are again larger in their 
average size than COEs in many industries. Among SOEs, 
higher means are found in the power generation and 
ferrous metals smelting and pressing industries (sectors 
33 and 48), and their CV's are also relatively large 
(4.65 and 4.07 respectively). The maximum value of net 
fixed assets is as high as 4.7 billion yuan in sector 48, 
and 3.6 billion yuan in sector 33, The largest variation 
in asset value among the state sector is found in the 
transportation equipment industry (sector 56), with a CV 
equal to 7. Among collective enterprises, the tobacco and 
textile industries have a higher average capital size 
i 
than that of other industries, and the electric equipment 
and instruments industries (sectors 58 and 63) have 
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larger variations in capital size within the collective 
sector. 
In terms of net value of industrial output, some 
large state enterprises include tobacco (sector 20), 
petroleum (sector 34), ferrous metals smelting and 
pressing (sector 48) and transportation equipment (sector 
56) sectors 48 and 56 are especially important since 
they have the largest variations in output value in terms 
of CV and the largest output values of a single firm (2.1 
billion yuan in sector 48 and 1.1 billion yuan in sector 
56). For the collective sector, large industries in terms 
of output include tobacco (sector 20), forage (sector 21) 
and ferrous metals smelting and pressing (sector 48). The 
largest variation of output value is found in the forage 
industry (sector 21), with a CV equal to 2.70. It can be 
seen that SOEs' mean output sizes are larger than COEs' 
in general. 
Regarding profit, the variations for both state and 
collective industries are relatively large if compared to 
those of other variables. For state enterprises, mean 
profits are high in tobacco (sector 20), petroleum 
(sector 34) and ferrous metals smelting and pressing 
(sector 48) industries. On the other hand, negative mean 
profits are found in leather and furs (sector 25) and 
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furniture (sector 27) industries. The industry with the 
largest variation in profit in terms of CV is timber 
processing (sector 26), with a CV equal to 118.68 due to 
a small mean figure of 9.71 thousand yuan. Besides, large 
CV's are also found in beverage (sector 19), textile 
(sector 22) and transportation equipment (sector 56) 
industries. There are SOEs which made a loss over 10 
million yuan in three industries, namely textile (sector 
22), non-ferrous metals smelting and pressing (sector 49) 
and machine building (sector 53/55) industries. On the 
other hand, the most profitable SOEs are found in tobacco 
(sector 20), power generation (sector 33), petroleum 
(sector 34), ferrous metals smelting and pressing (sector 
48) and transportation equipment (sector 56) industries, 
and a firm in the ferrous metals industry (sector 48) 
even have a profit as large as 1.8 billion yuan in 1990. 
In the collective sector, the highest mean profit is that 
of the tobacco industry (sector 20) , whereas in two 
industries, namely textile (sector 22) and non-ferrous 
metals smelting and pressing (sector 49), the mean profit 
values are negative. In terms of CV, variations of profit 
are largest in textile (sector 22), furniture (sector 
27), cultural articles (sector 30), arts articles (sector 
31) and non-ferrous metals (sector 49). The poorest C E 
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is in the textile industry (sector 22), which made a loss 
over 8 million yuan in 1990, whereas the most profitable 
COEs are in the machine building and transportation 
equipment industries (sectors 53/55 and 56). 
Estimation Results 
In this study we apply DEA models (3) and (6) in 
last chapter to evaluate efficiencies of Hubei 
enterprises in 1990, using labor and capital as inputs 
and industrial net output value and profit as outputs. 
Firms in the same industry are used to form a basis for 
comparison. The resultant models are 
Min ECj0 - (S! + s2 + Si + S2) subject to 
n 
0 = Ecjoxljo X S1 
j 1 
n 
0
 =
 ECjox2jo Z X2j j S2 
j = l 
n 
yijo = yij^ j si (7) 
n 
Y2jo = Z - s2 
j = l 
j > 0 j = 1, . , . n 
sx > 0, s2 > 0, Si > 0, s2 ^ 0, 
ECj0 unrestricted in sign. 
where 
Ecjo = the overall efficiency index of enterprise jo, 
y-Lj = industrial net output value of enterprise j, 
34 
y2j = profit of enterprise j, 
x-Lj = net fixed assets of enterprise j, 
x2j = number of workers in enterprise j , 
n = number of enterprises in the industry. 
and 
Min EVj0 - e {s± + s2 + s^ + s2) subject to 
n 
0 ^ 2 x l j 2 j S1 
j = l 
n 
0 == EV:j x2j x2jlj - s2 
j = l 
n 
yijo H yij^ j si 
j i 
n 
Y2jo = Z Y2j j s2 (8) 
Z ” 1 
j = l 
Aj > 0 j = 1, . . . n 
> 0, s2 > 0, Si > 0, s2 0, 
EVj0 unrestricted in sign. 
where 
Evjo = the overall efficiency index of enterprise jo, 
y1;j = industrial net output value of enterprise j, 
y2j = profit of enterprise j ‘ 
x1:j = net fixed assets of enterprise j , 
x2j = number of workers in enterprise j, 
6
 All profit figures are adjusted by the most negative value (if any) 
in a given industry in order to fulfill the non-negativity 
requirement of DEA models. 
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n = number of enterprises in the industry. 
Using DEA models (7) and (8), we compute the overall 
efficiency indexes E (=EC) and the pure technical 
efficiency indexes TE (=EV) of SOEs and COEs in all 35 
industrial branches using the Warwick DEA software, and 
the scale efficiency indexes SE are computed, as Ec/Ev. 
Summary statistics of the DEA indexes are presented 
in Tables 10-12. We focus our attention on the medians, 
instead of the means, because these indexes measure 
ranks. "We will examine the results of TE, SE and E in 
turn. 
First, in Table 10 it is shown that median levels of 
the COEs' TE indexes are higher than those of the SOEs' 
in 28 industries. Collective enterprises are among the 
most technically efficient firms in 34 out of 35 
industries (except sector 33), whereas state enterprises 
are the most technically efficient in 33 out of 35 
industries (except sectors 27 and 66). On the other hand, 
SOEs are among the most inefficient firms in 21 
industries, and COEs are among them in 14 industries 
only. Variations of TE scores, in terms of CV's, are 
i 
found to be higher for SOEs than for COEs in 2 8 
industries. For those fast-growing industries in which 
technology plays an important role, namely textile 
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(sector 22), transportation equipment (sector 56), 
electric equipment and machinery (sector 58), electronic 
and telecommunications equipment (sector 60/61) and 
instruments industry (sector 63), COEs have higher 
medians of TE relative to SOEs. 
Second, regarding scale efficiency (SE), we see in 
I 
Table 11 that COEs have higher medians than SOEs in 2 7 
industries. Moreover, COEs are among the most efficient 
firms in 33 industries (except sectors 20 and 33), but 
SOEs are among them in 2 8 industries only. On the other 
hand, state enterprises are among the most inefficient 
firms in 22 industries and collective enterprises are 
among them in 13 industries. SOEs' variations (CV's) are 
larger than those of COEs' in 26 industries. For 
industries in which large fixed costs are involved and 
production scale has a larger impact on operation 
(sectors 08, 10, 11, 33, 34, 36/37, 40, 48, 49 and 
53/55), COEs have higher.median scale efficiencies in 
coal mining (sector 08), ferrous and non-ferrous metals 
mining (sectors 10 and 11), power generation (sector 33), 
chemical products (sector 36/37), ferrous and non-ferrous 
metals smelting (sectors 48 and 49) and machine building 
(sector 53/55), whereas SOEs' median SE's are relatively 
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higher in petroleum (sector 34) and chemical fibers 
(sector 40) industries. 
Finally, Table 12 shows the superiority of COEs over 
SOEs in overall efficiency ( E). In 31 out of 35 
industries, COEs have higher median levels than SOEs. The 
former are among the efficient enterprises in 33 
* 
industries (except sectors 20 and 33) and the latter are 
among them in only 23 industries. Moreover, just like the 
case of scale efficiency, SOEs are among the most 
inefficient firms in 22 industries and COEs are among 
them in 13 industries only. Variations (CV's) of overall 
efficiencies are found to be higher for SOEs in 22 
industries . 
In order to draw a more accurate conclusion, we 
perform a one-tailed Wilcoxon rank-sum test on each of 
the TE, SE and E indexes of SOEs and COEs in each 
industries, to see whether COEs have a median level 
significantly higher than that of SOEs. The null and 
alternative hypotheses are as follows 
H0: DEA indexes of SOEs and COEs have the same 
distribution and the same median 
Ha DEA indexes of SOEs and COEs have the same 
distribution, but the median of SOEs is lower than 
the median of COEs. 
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To conduct the rank-sum test, we merge the DEA 
indexes of SOEs and COEs in an industry into one group, 
arrange them in ascending order, and then assign rank 
indexes R± = 1, 2 • ns+nc in order, where i indicates 
the ith observation, and ns and nc are the number of SOEs 
and COEs, respectively. Ties are handled by averaging 
adjacent ranks. The sum of ranks for SOEs, RS/ is then 
found, where 
• ieSOE 
We can compute the expected value and the standard 
deviation of Rs under H0 as follows 
expected value: juRg = , 
and 
\Tisnc{ns +nc +1) 
standard deviation: aR = J . 
R s
 V 12 
Using these values, we can compute the following 
test statistic, which is approximately a standard normal 
when ns+nc is greater than or equal to 12 
Rs MRS 
• z = . 
The rejection rule is that we reject H0 in favour of 
Ha at a level of significance equal to a if computed z is 
less than -Za. 
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Tables 13-15 report test results on each index for 
each industry. The z value is computed with a continuity 
correction of 0.5. Firstly, in Table 13, test results on 
TE are shown. For those 28 industries in which COEs have 
higher medians than SOEs, the difference in median levels 
is significant at the 10% level in 16 industries, at the 
% 
5% level in 10 industries, and at the 1% level in 7 
industries. For those 7 industries in which SOEs have a 
higher median, the difference in medians is significant 
at the 10% level in 4 industries, at the 5% level in 3 
industries, and at the 1% level in 1 industry. For those 
industries in which technology has an important impact 
(sectors 22, 56, 58, 60/61 and 63), COEs show 
significantly higher median technical efficiencies 
relative to SOEs in transportation equipment (sector 56) 
and electronic and telecommunications equipment (sector 
60/61) industries. 
Secondly, Table 14 shows test results on SE. There 
are 27 industries in which COEs' medians are higher than 
SOEs'. Among them, the difference in medians is 
significant at the 10% level in 22 industries, at the 5% 
level in 19 industries, and at the 1% level in 12 
industries. On the other hand, in 8 industries the SOEs' 
median levels of SE indexes are higher than COEs', in 
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which the difference is significant at the 10% level in 2 
industries only. For those industries in which scale 
efficiencies have an important impact (sectors 08, 10, 
11, 33, 34, 36/37, 40, 48, 49 and 53/55), COEs perform 
significantly better than SOEs in terms of SE in coal 
mining (sector 08), chemical products (sector 36/37) and 
« 
machine building (sector 53/55) industries. 
Lastly, Table 15 reports test results on overall 
efficiency, E. COEs have higher medians than SOEs in 31 
branches. Among them, the difference in medians is 
significant at the 10% level in 23 industries, at the 5% 
level in 22 industries, and at the 1% level in 13 
industries. The differences are especially pronounced in 
coal mining (sector 08), beverage (sector 19), textile 
(sector 22), chemical products (sector 36/37), ferrous 
metals smelting (sector 48), metal products (sector 
51/52) and machine building (sector 53/55). Regarding 
those four exceptional industries in which the SOEs7 
median is higher than the C Es', the difference is 
significant in only one industry, namely the petroleum 
processing industry (sector 34), at the 5% level. For 
this industry, the overall better performance of SOEs is 
due to their higher median level in technical efficiency, 
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while their median level in scale efficiency is not 
significantly different from COEs' median. 
Summing up, COEs perform better than SOEs in 
generalx having higher medians of TE, SE and E in many-
industries ,and the difference in medians is 
statistically significant in more than one-half of all 
industries . 
Concluding Remarks 
From the above-mentioned results, it can be seen 
that in 1990, after several years of enterprise reform, 
state-owned enterprises still stay behind collective 
enterprises in terms of technical, scale, and overall 
efficiencies. While state enterprises are larger than 
collective enterprises in number of workers, value of 
fixed assets and value of industrial output, the former 
are not as efficient as the latter in transforming 
production inputs into outputs and profit. 
One implication that follows immediately is that the 
autonomy of enterprises, material incentives for managers 
and workers and market mechanisms injected into the state 
industry is still not enough. In order to improve 
productivity and profitability of state-owned 
enterprises, the government should put more efforts to 
reinforce the reform policies. On the other hand, 
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regarding some inefficient state enterprises which are 
established long ago with outdated technology and. 
chronical loss-making records, a better alternative for 
the government is to shut down these enterprises and 
reallocate resources to other enterprises. 
There are also some industry-specific factors which 
may affect the reform outcomes and efficiencies of 
enterprises. For example, in some industries like coal 
mining, metal products and transportation equipment, 
fixed costs invested and number of workers employed are 
so large that reforms of enterprises in these industries 
may encounter many difficulties and the improvements may 
appear slowly. Some industries like textile and building 
material products may attract many collective enterprises 
and create a competitive environment among them, which 
force the collective sector to be more efficient than the 
state sector. 
• 
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Chapter 4 
An Evaluation of Economic Efficiency of International 
Joint Ventures in Shanghai 
Objective 
In this chapter we compare pure technical, scale and 
overall (technical and scale combined) efficiencies of 
enterprises belonging to three types of ownership state-
owned enterprises (SOEs), collective enterprises (COEs) 
and international (Sino-foreign) joint ventures (IJVs), 
with the help of a panel dataset of firm-level data 
covering information on 4,186 enterprises in Shanghai, 
China during 1989-1992. Efficiencies are evaluated on a 
three-input two-output basis and data envelopment 
analysis (DEA) method introduced in Chapter 2 is used to 
generate efficiency indexes. Nonparametric tests are 
conducted to examine the significance of differences in 
efficiency levels among three types of firms and to 
perform pairwise comparisons. IJVs are supposed to be 
more efficient than the domestic enterprises (SOEs and 
COEs) since they may obtain newer technology, skilled 
1 
workers and modern management method from their foreign 
parents, which are usually multinational corporations 
(MNCs). Our first question is, therefore, whether IJVs 
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are the leader in efficiency compared with the domestic 
enterprises. The second question is concerned with 
changes in efficiency over time. Since 1978, the 
government of China have implemented several policies of 
enterprise reform for state enterprises in order to 
improve SOEs' efficiency. Moreover, the rapid development 
of collective enterprises in the post-reform period have 
made the business environment become more competitive. 
The question is, therefore, whether JVs' superiority in 
efficiency is challenged by SOEs and COEs over time. If 
the efficiency differences between IJVs and the domestic 
enterprises diminish over time, the implication is that 
enterprise reforms for the state industry and the 
development of the collective industry have made the 
environment so competitive that SOEs and COEs are more 
and more comparable with IJVs in efficiency. On the other 
hand, if IJVs exhibit superiority over domestic firms and 
the efficiency gaps persist over time, it implies that 
the openness of China is not enough the Chinese 
government should open its door wider for foreign 
corporations and let more IJVs establish, so as to create 
a more competitive environment for local enterprises, and 
hence to improve their efficiencies. 
Data 
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The data set, which is supplied by the Shanghai 
Economic Commission and the Shanghai Statistical Bureau, 
contains annual production information of Shanghai 
enterprises from 1989 to 1992. 
Shanghai, a large administrative muiiicipality 
directly under the central government of China, is 
located on the east coast, at the mouth of the Yangzi 
River. Its population is around. 13 million, or 1.1% of 
the national total. 
After the establishment of PRC in 1949, Shanghai has 
gradually resumed its economic activities from 1949 to 
1952. During the period of the First Five-Year Plan 
(1953-1957), each sector of the. economy has developed 
with a fast pace. Average annual growth of GNP is around 
13.8%. The secondary sector (largely consisted of the 
industrial sectors) has the highest growth rate, with an 
average annual growth of 18.3% and the primary and 
tertiary sectors have an annual growth rate of 3.5% and 
8.3% respectively. During the first half of the 1960s, 
affected by the bad consequences of the Great Leap 
Forward (1958-1960), Shanghai's GNP growth reduced to 
7.7% per year. During the period of recovery, the primary-
sector had an annual growth of 4.6%, and the secondary 
sector had an annual growth of 10.2%. However, due to the 
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over-emphasis on industrial production, the development 
of the tertiary sector was neglected in this period, and 
its growth rate had shrunken to 1.1%. In the next ten 
years (1966-1976), Shanghai's economic activities was 
seriously disturbed by the Cultural Revolution, and there 
had been substantial fluctuations in production. The 
secondary and tertiary sectors of the economy had a 
smaller growth rate, and the primary sector had even a 
negative growth. 
After the recovery period 1976-1977, Shanghai's 
economy has entered a new phase with the economic reforms 
and opening to the outside of China in 1978. It can be 
seen in Table 16 that, in 1978, a vast share of GNP in 
Shanghai, namely 77.4%, was generated by the secondary 
sector, and the GNP share of industry was 76.0%, which 
was more than three quarters of GNP, whereas the share of 
the tertiary sector was only 18.6%. Table 16 shows that 
in the post-reform period, while the share of the primary 
sector remained stable, the secondary sector had reduced 
its share gradually from a high of 77.4% in 1978 to 63.5% 
in 1992, and the share of the tertiary sector has 
increased from 18.6% in 1978 to 33.2% in 1992. The 
pattern of structural change in the Shanghai economy in 
the post-reform period was similar to the development 
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process of other economies, in which a gradual decline in 
industrial activities and a surge in the service sector 
was visualised. 
The ownership structure of the Shanghai industry 
also experienced some changes in the post-reform period. 
Table 17 reports the share in the gross value of 
« 
industrial output (GVI of different ownership types• 
The obvious change is the decline in the share of state 
enterprises (from 91.2% in 1978 to 55.2% in 1992) and the 
rapid growth of all other kinds of enterprises. The 
average annual rate of decline of state enterprises' 
share was 3.6%. The fastest growth was found in "other 
enterprises" (including private enterprises and 
enterprises with mixed ownership), with an annual growth 
of 18.9% in GVI share from 1978 to 1992. With the 
opening up of China for foreign direct investment, the 
GVI share of foreign-funded enterprises (equity joint 
ventures, contractual joint ventures and wholly foreign 
, owned enterprises) in Shanghai increased from 0.0% in 
1978 to 11.3% in 1992, with an annual growth rate of 
17.3%. The collective industry showed rather a modest 
.growth, with an annual rate of 5.6%. It can be seen in 
Table 17 that the change in ownership composition of GVI 
was faster in the 1990s (especially from 1991 to 1992) 
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than in the 1980s, due to the rapid growth of foreign-
funded enterprises and other enterprises. On the other 
hand, Table 18 shows that the employment shares of state, 
collective, and other enterprises remained relatively 
stable during the post-reform period up to 1992, with a 
slight decline in the share of state enterprises and an 
increase in that of collective sector. In 1992 the 
proportions of these three types of enterprises were 
approximately 7.5(state) 1.5(collective): 
1(others). 
Foreign direct investment (FDI) in Shanghai began in 
1980. In 1984, Shanghai became an open coastal city and 
more preferential treatments were provided to foreign 
investors in order to attract more foreign investment. 
Since then, inflows of foreign funds into Shanghai grew 
more rapidly. The opening up of the Pudong New Area in 
1990 had undoubtedly reinforced the attractiveness of 
Shanghai to foreign firms. Since 1979, Shanghai had 
improved its soft and lard" investment environments 
for more foreign investors. In terms of the soft" 
environment, many new laws and regulations concerning 
i 
foreign investment in Shanghai were passed to provide a 
better legal system for foreign-funded enterprises to 
operate in. Furthermore, agencies and offices were set up 
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to facilitate investment of foreign firms. Regarding the 
hard" environment, Shanghai had quickened its pace in 
infrastructure development to improve the conditions for 
operations of enterprises. In addition, in the late 1980s 
Economic and Technological Development Zones were set up 
in Minhang, Hongqiao and Caohejing to attract more 
foreign investment in manufacturing. According to Nyaw 
(1996) , a survey shows that both iard and soft 
investment environments of Shanghai were perceived as 
generally satisfactory by foreign investors. Table 19 
shows the growth of foreign-funded enterprises in 
Shanghai during the period 1979-1992. The number of 
foreign-funded enterprises accumulated to a total of 
3,289 at the end of 1992, with a vast majority (80.2%x or 
2
 7 637 enterprises) being equity joint ventures. Moreover, 
the number of all types of foreign-funded enterprises in 
1992 as a single year is greater than the total number 
accumulated during 1979-1991. In terms of committed 
(contractual) capital, the total value of foreign direct 
investment accumulated to over US$6.6 billion at the end 
of 1992, and the figures for all foreign-funded 
enterprises and equity joint ventures in 1992 as a single 
year were greater than the sums in pervious years. 
Regarding paid-in (realized) capital, the total value of 
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foreign-funded enterprises and the value of equity joint 
ventures accumulated to US$2.3 billion and US$1.6 billion 
respectively at the end of 1992 whereas the total of all 
foreign-funded enterprises and the figure of equity joint 
ventures in 1992 were 4.5 times and 4.88 times of those 
in 1991, respectively. Using some simple efficiency 
indicators, Mok (1996) shows that foreign-funded 
enterprises perform better relative to domestic 
enterprises7 . 
During the period 1989-1992, Shanghai shared about 
4.3% of China/s GNP per year on average, and its average 
annual share of the national gross value of industrial 
output was about 7%. In the 1990s, major industrial 
products of Shanghai included sewing machines, bicycles, 
electricity generating equipment, television sets, 
plastic materials, etc. Over years, Shanghai has built up 
a full range of industrial branches with a wide range of 
products. In the tertiary sector, banking and insurance 
has become the most important industry. Regarding 
external trade, Shanghai's major trading partners include 
Hong Kong, Japan, Singapore, Germany and the United 
States. Its import and export values in 1992 were US$3.2 
billion and US$6.5 billion respectively. 
7
 Mok (1996), p.214. 
51 
Our data set covers 4,186 enterprises in 22 
industries. Enterprises are also classified in three 
types by their ownership: state-owned enterprises (SOEs), 
collective-owned enterprises (COEs) , and international 
joint ventures (IJVs). IJVs only include equity joint 
ventures. The 22 industries are selected from a larger 
data set containing 33 industries, based on the criterion 
that there should be at least 2 IJVs in an industry for 
analysis, SOEs and COEs consist of 96.8% of the total 
number of enterprises, whereas IJVs share only 3.2% of 
firms in the sample. The breakdown of the total number of 
enterprises by ownership and industry is shown in Table 
20, and those industries covered in the data set are 
listed in Table 21. In terms of number of enterprises, 
the largest industry is the machine building industry 
(sector 28), and the smallest industry is timber 
processing (sector 10). The single industry which has 
most IJVs (22) is the textile industry (sector 7)• which 
is also the second largest industry in terms of number of 
firms in the sample. 
Since our study focuses on the productive efficiency 
of enterprises, three inputs and two outputs of 
industrial production are used for analysis. Input 
variables considered are labor, capital and materials 
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whereas output variables are gross output value and 
profit. The construction of data series of these 
variables is described as follows 
Labor 
Average number of workers in each year, which is 
provided in the data set, is used as a measure of the 
labor input of each enterprise. Summary statistics of 
labor are shown in Tables 22-25. Among state enterprises, 
industries having a high mean of labor input include 
textile (sector 7) and transportation equipment (sector 
29). Food manufacturing (sector 3) has a relatively lower 
mean. Regarding variations, in terms of the coefficients 
of variations (CV's), industries having larger variations 
are food manufacturing (sector 3) and transportation 
equipment (sector 29). The cultural articles industry 
(sector 14) have smaller variations in labor. Maximum 
labor inputs are found in textile (sector 7), machine 
building (sector 28), transportation equipment (sector 
29) and electric equipment and machinery (sector 30), 
whereas minimum labor inputs are in food manufacturing 
(sector 3) and machine building (sector 28). Among 
collective enterprises, higher means are found in textile 
(sector 7) and electronic and telecommunications 
equipment (sector 31)• The leather and furs industry 
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(sector 9), timber processing (sector 10) and printing 
(sector 13) have smaller means. Larger variations are 
found in other manufacturing (sector 33) and the printing 
industry (sector 13) has smaller variations. Maximum 
employment are found in machine building (sector 28) and 
minimum labor inputs are in other manufacturing (sector 
33). Among joint ventures, non-ferrous metals smelting 
and pressing (sector 26) and transportation equipment 
(sector 29) have higher means, and food manufacturing 
(sector 3), printing (sector 13) and plastic products 
(sector 23) have smaller means. Variations are large in 
building materials industry (sector 24) and non-ferrous 
metals smelting and pressing (sector 26) , and they are 
relatively small in printing (sector 13) and other 
manufacturing (sector 33). Maximum labor inputs are in 
non-ferrous metals smelting and pressing (sector 26), 
machine building (sector 28) and transportation equipment 
(sector 29). Minimum employment are found in leather and 
furs (sector 9) and transportation equipment (sector 29). 
Capital 
We use the original value of fixed asset at year-end 
1 
to measure capital input. However, adjustments must be 
made before analysis because this value in the data set 
is in terms of book valuer which is the sum of investment 
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in previous years without any adjustment for inflation. 
To deflate the capital stock, we follow McGuckin and 
Nguyen (1993) to compute the output-weighted capital 
price index, which is calculated by dividing the sum of 
gross value of industrial output (GVI in current prices 
of five industries which produce capital goods by the sum 
of GVI in 1980 constant prices of these industries.8 
However, given the high inflation rates in the 
eighties, deflating fixed asset simply by using the 
capital price deflator may not be good enough because 
assets are purchased in different years. We follow the 
approach in Jefferson et al. (1992) to compute the 
efficiency-price adjusted capital stock. Their approach 
can eliminate the effect of age structure (the vintage 
effect) on capital goods. Since capital equipment 
purchased in recent years may embody more advanced 
technology, such equipment should bring higher 
productivity and effect of this kind should be filtered 
out to make different enterprises be on a comparable 
status. Let k, be the logarithms of efficiency-price 
adjusted measure of net fixed asset. Following Jefferson 
et al. (1992), kf is expressed as 
8
 The five industries are machine building, transportation equipment, 
electric equipment, electronic and telecommunication equipment, and 
instruments, meters and other measuring equipment (sectors 28-32). 
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kvt=kvt+0jtVvt 
where kijt and vi;jt are logarithms of firm i ‘ s original 
value of fixed asset deflated by the capital price index 
and the ratio of the net to original fixed asset of firm 
i in industry j at the end of year t. If the effect of 
rising price of capital goods dominates (is dominated by) 
the efficiency gain from newer technology, then the 
parameter 0 should be negative (positive). Making a 
common assumption that heavy industries are more capital-
intensive than light industries, we expect that the 
vintage effect on capital be more significant in heavy 
industries than in light industries. Consequently, we 
estimate the parameter used to adjust capital stock 
Q • • • 
separately for heavy and light industries. To minimize 
information loss, we estimate k\jt by substituting equation 
(1) into the following Cobb-Douglas production function 
(in log-linear form) 
yijt = aijt + aKjtk\Jt + aLjtlijt + aMjtmijt + uijt (2) 
where yijtl aijtl k\jt, l i j t and mijt are logarithms of GVI 
firm-specific index of total factor productivity, 
1 
efficiency-price adjusted capital stock, number of 
workers and value of materials respectively and uijt is a 
9
 Heavy industries include sectors 24-31. The remainder are 
classified as light industries. 
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random error term with a mean zero and a finite variance 
<j . All values are measured in 1980 constant prices. After 
substitution, equation (2) becomes 
yijt = aijt + aKjtkijt + a Ljtlijt + aMjimiJt + aVjtvijt + uijt (3) 
where ccvjt=aKjtOjt. The OLS estimates of parameters in 
equation (3) and the derived 0's by industry and year are 
shown in Table 26. Adjustments for capital stock are made 
for an industry in a year only if that particular 
industry has significant aK and av (at the 5% level) in 
that particular year. Otherwise, no adjustment will be 
made and the original value of fixed asset deflated by 
the capital price index will be used. The resultant 
capital figures are original values of fixed asset at 
1980 prices7 with the vintage effect filtered out. In 
Table 26, estimates of av are significant at the 1% 
level in the heavy industry but they are not significant 
at the 5% level in the light industry, in all four years. 
In addition, all of the other estimated coefficients are 
significant at the 1% level in both heavy and light 
industries in every year. Therefore, we make adjustments 
i 
for the heavy industries only, using the derived 0's and 
equation (1) to compute the efficiency-price adjusted 
capital stock in each year. In Table 26, the positive and 
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significant 0's of the heavy industries indicate that the 
effect of efficiency gain from new technology 
significantly outweighed the inflationary effect of 
capital price in these industries,* whereas the negative 
and insignificant 0's of the light industries show that 
the inflationary effect is larger, but is partially 
balanced out by the efficiency-improvement effect and 
becomes insignificant in light industries. 
Summary statistics of the derived capital input 
figures are shown in Tables 27-30. Among state 
enterprises, average capital inputs are large in building 
materials (sector 24), non-ferrous metals smelting and 
pressing (sector 26) and transportation equipment (sector 
29), whereas the industry having a lower mean is arts and 
crafts articles (sector 15). Larger variations in capital 
are found in transportation equipment (sector 29) and 
electric equipment and machinery (sector 30)• Variations 
are relatively smaller in arts and crafts articles 
(sector 15) and other manufacturing (sector 33). Maximum 
capital inputs are in machine building (sector 28), 
transportation equipment (sector 29) and electric 
equipment and machinery (sector 30). Minimum capital are 
found in food manufacturing (sector 3) and textile 
(sector 7). Among collective enterprises, higher means 
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are in non-ferrous metals smelting and pressing (sector 
26) and electronic and telecommunications equipment 
(sector 31), whereas the leather and furs industry has a 
smaller mean. Plastic products (sector 23) and electric 
equipment and machinery (sector 30) exhibit large 
variations in capital, and the medical products industry 
(sector 20) has small variations. Maximum capital are 
found in building materials products (sector 24), 
electric equipment (sector 30) and electronic equipment 
(sector 31), and minimum capital are in textile (sector 
7), apparel (sector 8) and leather and furs (sector 9). 
Among joint ventures, building materials products (sector 
24), non-ferrous metals smelting and pressing (sector 26) 
and transportation equipment (sector 29) have higher 
means leather and furs (sector 9) and arts articles 
(sector 15) have lower means. Variations are large in 
building materials (sector 24) and metal products (sector 
27) and are small in rubber products (sector 22)• Maximum 
capital are in building materials (sector 24), 
transportation equipment (sector 29) and electronic and 
telecommunications equipment (sector 31), and industries 
i 
having minimum capital include apparel (sector 8) and 
leather and furs (sector 9). 
Material 
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No information on materials (intermediate inputs) is 
provided in the original data set. We compute their 
values from the definition of gross industrial product 
(GIP) 
GIP = NIP + MAT + DEP + MRF (4) 
where NIP, MAT, DEP and MRF are net industrial product 
(value-added), material input, depreciation (annual 
capital consumption) and major repair fund respectively. 
A 1988 enterprise survey shows that enterprises 
I 
accumulate major repair fund amounting to about one-half 1 
- i i: 
of annual depreciation figures.10 Therefore, we adopt the 
j 
method used in Jefferson et al. (1992) MRF is assumed to | 
A I 
be one-half of DEP. GIP and NIP are measured in 1980 
i 
constant prices, and DEP, which is provided in the data i 
set and is in terms of current prices, is deflated to 'I 
1 
1980 prices by using the capital price deflator developed 
1 
above. | 
/ 
Summary statistics of material inputs are shown in 
Tables 31-34. Among state enterprises, industries having 
higher means of materials are textile (sector 7), 
chemical products (sector 19), medical products (sector 
1 
20), non-ferrous metals smelting and pressing (sector 26) 
and electric equipment (sector 30). Industries having 
10
 Jefferson et al. (1992), Appendix B, p. 262. 
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small means include instruments (sector 32) and other 
manufacturing (sector 33). CV's are large in non-ferrous 
metals smelting and pressing (sector 26), machine 
building (sector 28) and transportation equipment (sector 
29); but CV's are small in leather and furs (sector 9) 
and cultural articles (sector 14). Maximum are found in 
non-ferrous metals smelting and pressing (sector 26), 
machine building (sector 28), transportation equipment 
(sector 29) and electric equipment (sector 30). Minimum — 
material values are found in timber processing (sector : 
• «} 
10) and medical products (sector 20). Among collective ) 
N 
I 
enterprises, higher means are found in apparel (sector 1 
B J 
8), electric equipment (sector 30) and electronic , 
I 
equipment (sector 31), whereas lower means are in timber ] 
processing (sector 10) and printing (sector 13) . An 
• I 
industry having large variations in materials is electric , 
'I 
equipment (sector 30), and industries with smaller ( 
/ 
variations are timber processing (sector 10) and printing 
(sector 13). Maximum material inputs are in electric 
equipment (sector 30) and electronic equipment (sector 
31), whereas industries having minimum materials are 
1 
building materials (sector 24) and other manufacturing 
(sector 33). Among joint ventures, higher means are in 
machine building (sector 28), transportation equipment 
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(sector 29) and electronic equipment (sector 31), and 
smaller means are in food manufacturing (sector 3), 
printing (sector 13) and plastic products (sector 23). 
Industries having larger variations are building 
materials (sector 24) , transportation equipment (sector 
29) and electronic equipment (sector 31), and industries 
having smaller variations are electric equipment (sector 
30) and other manufacturing (sector 33)• Industries with 
maximum materials are machine building (sector 28), 
i I 
transportation equipment (sector 29) and electronic 
I 
equipment (sector 31) , and minimum material values are in 
i 
apparel (sector 8), printing (sector 13) and plastic 1 
products (sector 23) . j 
i 
Output ^ 
Since materials (intermediate inputs) are to be 
• I I I 
included in the analysis, gross output values (GVIO) ! 
ii 
instead of net values of industrial output (NVI are | 
/ 
used. The figures are measured at 1980 constant prices. 
Summary statistics of gross output values are 
reported in Tables 35-38. Within the state sector, 
industries having higher average output values are 
medical products (sector 20), non-ferrous metals smelting 
and pressing (sector 26) and electric equipment (sector 
30). Lower average values are found in food manufacturing 
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(sector 3), leather and furs (sector 9) and other 
manufacturing (sector 33). Output variations are large in 
non-ferrous metals smelting and pressing (sector 26), 
machine building (sector 28) and transportation equipment 
(sector 29), and are small in leather and furs (sector 
9), cultural products (sector 14) and instruments (sector 
32). Maximum output values are found in non-ferrous 
metals smelting and pressing (sector 26), machine 
building (sector 28), transportation equipment (sector 
I 
29) and electric equipment (sector 30), whereas food 
- 1| 
manufacturing (sector 3) and plastic products (sector 23) 
i 
have minimum output values. Within the collective sector, 1 
i 
higher means are in arts and crafts articles (sector 15), 
I 
electric equipment (sector 30) and electronic equipment ,) 
(sector 31) , whereas timber processing (sector 10) ‘ ‘ 
I 
printing (sector 13) and building materials (sector 24) j 
f 
have smaller means. Large variations are found in arts | 
/ 
and crafts articles (sector 15), chemical products 
(sector 19), plastic products (sector 23) and electric 
‘equipment (sector 30), and timber processing (sector 10) 
and other manufacturing (sector 33) have relatively 
smaller variations. Maximum outputs are found in electric 
equipment (sector 30) and electronic equipment (sector 
31) . Food manufacturing (sector 3) , timber processing 
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A 
(sector 10) and building materials (sector 24) have 
minimum output values. For joint ventures, beverage 
(sector 4), transportation equipment (sector 29) and 
electronic equipment (sector 31) have large mean outputs, 
whereas food manufacturing (sector 3), printing (sector 
13) and arts and crafts articles (sector 15) have 
relatively small output values. Variations are large in 
building materials (sector 24), transportation equipment 
(sector 29) and electronic equipment (sector 31) and they -
i 
„ r 
are small in arts and crafts articles (sector 15) and ^ 
other manufacturing (sector 33). Maximum output values 5 
‘ J 
are in machine building (sector 28), transportation 1 
f 
1 
equipment (sector 29) and electronic equipment (sector j 
I 
31), whereas minimum values are found in printing (sector \ 
13), chemicals (sector 19) and plastic products (sector 
I 
23). j 
Profit I 
/ 
Profit figures provided in the data set are measured 
at current prices. We convert these values of each year 
to those at 1980 constant prices for each enterprise by 
using a firm-specific deflator computed as the ratio of 
1 
GVI in 1980 constant prices to GVI in current prices. 
Summary statistics of the profit figures are shown 
in Tables 39-42. In general, variations in profits are 
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greater than those in other variables. For state 
enterprises, chemicals (sector 19), medical products 
(sector 20) and electric equipment (sector 30) have 
higher mean profit, whereas food manufacturing (sector 
3), timber processing (sector 10) and other manufacturing 
(sector 33) have lower means. Moreover, timber processing 
(sector 10) and electronic equipment (sector 31) have a 
negative value of mean profit in 1991 and 1992 
respectively. Large variations in profit are also found -
I 
. , 1 in timber processing (sector 10) and electronic equipment 
‘ I 
(sector 31), and the industry which has relatively small ) 
I 
variations is instruments (sector 32). Most profitable 1 
. s 
SOEs are found in printing (sector 13) and electric J 
4 i 
equipment (sector 30). Largest loss makers are in machine \ 
\ 
building (sector 28) and electronic equipment (sector 
I 
31). Within the collective sector, higher means are found j 
f 
in chemicals (sector 19) and medical products (sector | 
/ 
20), whereas lower means are found in beverage (sector 
4), leather and furs (sector 9), printing (sector 13) and 
cultural articles (sector 14). Variations of profit are 
large in chemicals (sector 19) and electric equipment 
(sector 30) and are small in timber processing (sector 
10), medical products (sector 20) and non-ferrous metals 
smelting and pressing (sector 26). Most profitable COEs 
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are in the chemicals industry (sector 19) and largest 
loss makers are in machine building (sector 28), electric 
equipment (sector 30) and electronic equipment (sector 
31). For joint ventures, high means are found in beverage 
(sector 4) and electronic equipment (sector 31), and the 
metal products industry (sector 27) has a lower positive 
mean. In 1989, negative mean profits for joint ventures 
are found in arts and crafts articles (sector 15), rubber 
products (sector 22) and metal products (sector 27).In 
I 
the rubber products industry, all joint ventures made , 
• I 
I 
losses in 1989. Up to 1992, performance of joint ventures :! 
k 
in these industries improved and. the mean profits became .1 
j 
I 
positive. Variations of profit are relatively large in , 
i 
metal products (sector 27) and electronic equipment ^ 
(sector 31). The most profitable joint ventures are found 
I in beverage (sector 4) and electronic equipment (sector | 
31), whereas largest loss makers are in metal products | 
/ 
(sector 27), machine building (sector 28) and electronic 
equipment (sector 31). 
Now we have five variables (three inputs and two 
inputs) ready for analysis, with all values stated at 
constant prices and all enterprises on a comparable 
basis . 
Estimation Results 
66 
In this study we apply DEA models (3) and (6) in 
Chapter 2 to evaluate efficiencies of Shanghai 
enterprises in 1989-1992, using labor, capital and 
materials as inputs and industrial gross output value and 
profit as outputs. Firms in the same industry are used to 
form a basis for comparison. The resultant models are 
Min ECj0 - (sx + s2 + s3 + Si + s2) subject to 
n 
0 = ECj Xlj Z Xi—j S1 
j=l 
n
 s 0 = Ecjox2jo Z s2 j = l I 
n 'j 
0 = Ecjox3jo - Yj s3 
f 
n
 ( < 
hjo = ! > U - sl ( 7 ) 
j = l I 
V ; I I 
Y2jo = Z, y2j^ j s2 j=l I 
Aj > 0 j = 1, . . . n I 
S! > 0, s2 > 0, s3 > 0, Si > 0, s^  > 0, I 
ECj0 unrestricted in sign. i 
/ 
where 
Ecjo = the overall efficiency index of enterprise jo 
under CRS, 
y1:j = industrial gross output value of enterprise j, 
i 
y2j = profit of enterprise j , 
xij = gross fixed assets of enterprise j‘ 
x2j = number of workers in enterprise j, 
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x3j = value of materials of enterprise j, 
n = number of enterprises' in the industry. 
and 
Min EVj - ( s x + s2 + s3 + Si 4- S2) subject to 
n 
0 = E v j ox l j o - 2 xlj2j sl 
j = l 
n 1 
0 = EVjox2jo Z x 2 j A j s 2 
j = l 
n 
0 E v j ox 3 j o — J] x 3 j2 j - S3 ( 
n I 
yijo = Z yij^ j - si 
I 
n 1 
hjo I ] - S2 I 
j = l I 
n fi 
S 1 1 1 
 i j=i 
Aj > 0 j = 1, . . . n
 (8) ^ 
sx > 0, s2 > 0, s3 > 0, Si > 0, S2 > 0, I 
EVj0 unrestricted in sign. j 
where 
, I 
Evjo = the overall efficiency index of enterprise jo / 
under VRS, 
y1;j = industrial gross output value of enterprise j , 
y2j profit of enterprise j ‘ 
xij = gross'fixed assets of enterprise j' 
x2j = number of workers in enterprise j, 
11
 All profit figures are adjusted by the most negative value (if 
any) in a given industry in order to fulfill the non-negativity-
requirement of DEA models• 
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x3j = value of materials of enterprise j, 
n = number of enterprises in the industry. 
Using DEA models (7) and (8), we compute the overall 
efficiency indexes E (=EC) and the pure technical 
efficiency indexes TE (=EV) of SOEs, COEs and IJVs in all 
22 industries in each year, using the Warwick DEA 
software, and the scale efficiency indexes (SE) are 
computed as Ec/Ev. 
Summary statistics of the DEA indexes are presented -
I 
I in Tables 43-54. We focus our attention on the medians, , 
I 
instead of the means, because these indexes measure | 
J 
ranks. We will examine the results on TE, SE and OE in f 
I 
each year in turn. | 
Firstly, regarding technical efficiency, it can be 
t 
seen in Tables 43-46 that IJVs' medians of TE rank the r 
. I 
top in almost all industries in each year• IJVs' medians | 
I 
are not the highest in only 3 (1989), 2 (1990), 4 (1991) f 
/ 
and 3 (1992) industries. Among them, IJVs in timbering 
processing (sector 10) and rubber products (sector 22) 
need particular attention for improvements. Among those 
industries in which updated technology is important, 
namely textile (sector 7), metal products (sector 27), 
machine building (sector 28) , transportation equipment 
(sector 29), electric equipment (sector 30), electronic 
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equipment (sector 31) and instruments (sector 32), JVs 
are undoubtedly the leader in technical efficiencytheir 
medians rank higher than those of SOEs' and COEs' in 
these sectors in every year except that in 1992 SOEs' 
median ranks higher in the metal products industry 
(sector 27), but the difference between SOEs' median 
(0.6424) and IJVs' median (0.6404) is very small. Given 
IJVs' leadership, SOEs and COEs rank higher in different 
sectors, and their rankings are by and large the same in -
\ 
I 
all years. In those industries with high technology, SOEs ^ 
I 
perform better than COEs in general in textile (sector | 
\ 
7), metal products (sector 27), machine building (sector 1 
K 
I 
28) and electric equipment (sector 30), whereas COEs are j 
i 
relatively better than SOEs generally in transportation | 
equipment (sector 29), electronic equipment (sector 31) 
I 
and instruments industry (sector 32), in terms of median i 
rankings. For SOEs and COEs, the highest medians are • 
/ 
usually found in timber processing (sector 10). For IJVs, 
median levels are equal to 1 in many industries in each 
year. In general, IJVs' variations (CV's) of TE scores 
are smaller than those of SOEs' and COEs' in many 
i 
industries. Largest variations of JVs' scores are found 
in metal products (sector 27). In the printing industry 
(sector 13), CV's of IJVs' TE scores are zero in each 
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year since all joint ventures are on the efficient 
frontier (TE=1) during 1989-1992. On the other hand, 
while some of all three types of firms are on the 
efficient frontier (TE=1) in almost all sectors, JVs 
cannot achieve the frontier in 2 (1989)7 1 (1990), 2 
(1991) and 0 (1992) industries, whereas SOEs cannot 
‘ \ 
achieve the frontier in only 1 (1992) industry (sector 
33, other manufacturing) and the most efficient SOE has a 
TE equal to 0.9858, close to the maximum efficiency. The • 
I 
best-practice firms of COEs are all on the efficient ! 
• .
1¾ 
i! 
frontier in all sectors of all fqur years. For I JVs, they :S 
cannot attain maximum efficiency in sector 22 (rubber I 
I 
products) in 1989-1991, but the maximum TE is greater , 
I 
than 0.8, and in 1992 the most efficient JV in this ^ 
sector is on the frontier. Moreover, the median and ‘ 
. I 
minimum TE of JVs are moving towards the frontier during J 
'I’ 
these four years, and the variation of JVs' TE, in terms | 
/ 
of the coefficient of variation (CV), has decreased 
unambiguously over time. Regarding the most inefficient 
enterprises, they are SOEs in some industries and COEs in 
the others, but JVs are rarely the worst in the 
technical aspect. Actually, only in one industry of a 
single year, namely sector 9 (leather industry) of 1989, 
an IJV is the most inefficient firm. 
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Secondly, we see a different picture about scale 
efficiency (SE). the summary statistics in Tables 47-50 
show that IJVs cannot rank the top among three ownership 
types in many industries this time. In terms of median 
level, IJVs perform better than SOEs and COEs in about 
one-half of all sectors. While SOEs rank the top in a few 
industries, COEs perform better than SOEs in more 
industries in each year and share the leadership in scale 
efficiency with IJVs. On the other hand, the most -
I 
inefficient firm in terms of scale are often SOEs and ., 
• I 
COEs, whereas IJVs rarely perform the worst. Compared 
j 
with those of technical efficiency, medians of scale f 
j 
I 
efficiency of all three types of enterprises are j 
1 
relatively high,- SE medians are over 0.8 for SOEs, COEs 
L 
and IJVs in many industries. For some industries in which 
I 
scale of production has an important impact on j| 
efficiency, namely printing (sector 13), chemical | 
/ 
products (sector 19), non-ferrous metals smelting and 
pressing (sector 26) and machine building (sector 28), 
IJVs are superior in SE in printing (sector 13) and 
chemical products (sector 19), followed by COEs, and 
SOEs' medians are the lowest. In the non-ferrous metals 
smelting and pressing industry (sector 26), COEs perform 
better than SOEs in terms of scale efficiency, and IJVs 
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are in between. In the machine building industry (sector 
28), COEs perform obviously better than SOEs and JVs in 
SE, whereas SOEs and IJVs are more or less the same in 
terms of scale efficiency in this industry. Nevertheless, 
differences in SE medians among different ownership types 
are really small in these sectors. Regarding variations 
in SE scores, CV's are relatively smaller than CV's of TE 
scores. The CV figures seldom exceed 0.2 in all 
industries during the whole four-year period. Industries , 
J 
consistently having small CV's in all years include 
• % i 
leather and furs (sector 9) , cultural articles (sector 
X 
J 
14), plastic products (sector 23), building materials 1 
. s 
(sector 24) and non-ferrous metals smelting and pressing , 
I 
(sector 26). | 
I 
Next we turn to the situation of overall efficiency ‘ 
I 
( E), as shown in Tables 51-54. JVs show their overall i 
I 
superiority over SOEs and COEs again, in terms of E f 
/ 
median levels. JVs' superior performance relative to 
SOEs' and C Es', in terms of E medians, is more clearly 
shown in the following industries food manufacturing 
(sector 3), prir^ ting (sector 13), chemical products 
(sector 19), plastic products (sector 23), building 
materials (sector 24), machine building (sector 28) and 
instruments (sector 32). IJVs do not rank the top among 
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types of ownership in only 3 (1989), 2 (1990), 1 (1991) 
and 2 (1992) industries. The most inefficient firm in 
terms of overall efficiency are SOEs or COEs in all 
industries and all years, except rubber products (sector 
22) of 1989, in which an JV perform the worst. Clearly 
the leadership of JVs in overall efficiency is largely 
due to its superiority over SOEs and. COEs in technical 
efficiency. In terms of scale efficiency, although the 
performance of JVs is not so pronounced, it is not . 
I 
inferior to that of the other two types of enterprise in ’ 
• ! 
I 
general. Given IJVs' leadership, SOEs are particularly | 
x 
I 
more efficient than COEs in food manufacturing (sector 
I 
3) , beverage manufacturing (sector 4) , arts and crafts ., 
1 
articles (sector 15), medical products (sector 20), | 
building materials (sector 24) and metal products (sector ^ 
I 
27). Regarding variations, CV's of E are relatively | 
large in chemical products (sector 19), medical products f 
/ 
(sector 20), building materials (sector 24) and 
instruments (sector 32). 
To draw a more convincing and accurate conclusion, 
statistical tests are needed. To see whether there is a 
1 
significant difference in median levels among SOEs; COEs 
and JVs in each kind of efficiency, we conduct the 
Kruskal-Wallis test for each industry in each year. The 
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Wilcoxon rank-sum test is performed to check the 
statistical significance of the difference in median 
efficiency between any two types of enterprises. 
To conduct the Kruskal-Wallis test, we merge the DEA 
efficiency indexes of SOEs, COEs and IJVs in an industry 
into one group, arrange them in ascending order, and then 
assign rank indexes Rij=l/ 2, •.., ns+nc+iii in order, where 
subscripts i and j indicate the ith observation of the 
jth type of firm (j=l(S E), 2(COE), 3(IJV)), and nS/ nc 
f 
and nT are the number of SOEs, COEs and IJVs, ^ 
I 
respectively. Ties are handled by averaging ad]acent i 
I 
ranks. The Kruskal-Wallis statistic is then computed as 
i 
K= 12
 + D \ 
where s is the total number of ownership types (3) n is " 
t 
the number of enterprises of the jth type, N is the total | 
‘‘ 
number of observations in the industry (N=ns+nc+nI). The | 
.….. I 
term Rj is the sum of ranks for the jth type, which is 
computed as 
……
+R
 r 1 
j 
Under the null hypothesis that there is no difference in 
median among different types of ownership, K follows 
approximately a chi-square distribution with s-1 (=2) 
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A 
degrees of freedom. The rejection rule is therefore, 
reject the null hypothesis at a level of significance 
2 
equal to a if K is greater than Xs-\,a . 
The results of the Kruskal-Wallis test are shown in 
Tables 55-57. In Table 55, results on technical 
efficiency show that there is no significant difference 
in medians in 6 industries (sectors 4, 8, 14, 15, 26 and 
31) in all four years. In some of the other sectors, the 
difference is significant in some years and insignificant 
in other years. In 9 industries (sectors 1, 19, 23, 24, | 
'I 
27, 28, 29, 30 and 32) the difference is persistently sa 
. jf 
significant over the whole four-year period. On the other ^ 
fl 
hand, one industry (sector 20, medical products) shows a | 
i 
gradual decline in the significance of differences, and 
in another industry (sector 29, transportation equipment) ! 
a gradual increase in the significance of differences is | 
I 
exhibited. 1 
Regarding scale efficiency, Table 56 shows that only 
in 2 industries (sectors 8 and 20) the difference is 
insignificant over the whole period. Differences in 
median SE are persistently significant over time in 
textile (sector 7), chemical products (sector 19) and 
heavy industries (sectors 24-31). It indicates that 
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although the median values of scale efficiency of SOEs, 
COEs and IJVs in these industries are similar, these 
enterprises are not equally scale_efficient on average in 
a statistical sense. While some industries (e.g., sectors 
3, 28 and 33) show an increase in significance of 
differences over time, the timber processing industry 
(sector 10), on the other hand, exhibits a gradual 
decline in the significance of differences from 1989 to 
1992. -
I 
Finally, for overall efficiency, Table 57 indicates ,j 
1 
that only in 3 industries (sectors 14, 15 and 26) the | 
I 
difference is insignificant in these four years. For f 
I 
other industries, some exhibit a gradual increase of I 
I 
significance in the differences over the period (sectors | 
J 
3, 9 and 33) while the significance of differences in 
I 
medians decreases over time in the medical products | 
industry (sector 20). Industries with significant | 
/ 
differences in OE medians persistently include textile 
(sector 7), printing (sector 13), chemical products 
(sector 19), plastic products (sector 23) , building 
materials (sector 24), transportation equipment (sector 
X 
29) and electronic equipment (sector 31). 
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Given the significant difference among the three 
types of enterprises, pairwise comparisons are performed 
to obtain more detailed results. 
To test the significance of difference in medians 
between any two types of enterprises, we conduct a one-
tailed Wilcoxon rank-sum test on TE, SE and OE in each 
industry of each year. Assume there are two groups, A and 
B, in an industry to be compared. The null and 
alternative hypotheses are as follows -
.“ I 
n DEA indexes of A and B have the same distrit>ution
 w 
and the same median 1 
\ 
i 
Ha DEA indexes of A and B have the same distribution, 1 
I 
but the median of A is lower than the median of B. | 
1 
To conduct the rank-sum test, we merge the DEA indexes of | 
( 
groups A and B in an industry into one group7 arrange 
I 
them in ascending order, and then assign rank indexes i 
Ri=l, 2, ..., nA+nB in order, where i indicates the ith | 
/ 
observation, and nA and nB are the number of firms in A 
and B, respectively. Ties are handled by averaging 
adjacent ranks. The sum of ranks for group A, RA, is then 
found, where 
i 
= 2 X I 
i&A 
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We can compute the expected value and standard, deviation 
of Ra under H0 as follows 
nA (nA +nB +1) 
expected value juRa 
and 
\nAnB (nA +nB +1) 
standard deviation: ctRa J — . 
Using these values, we can compute the following test 
statistic, which is approximately a standard normal 
¢0 
RA I z = . P 
i s 
The rejection rule is that we reject H0 in favour of Ha at 
.
 : I 
a level of significance equal to a if computed z is less . 
i 
than the standard normal -Za. | 
I 
The results of the Wilcoxon rank-sum test on TE, SE 
( 
and OE are reported in Tables 58-93 . We first examine the | 
difference between SOEs and COEs, then compare IJVs to | 
I 
SOEs, and finally JVs to COEs.
 / 
First, Tables 58-69 report results of comparisons 
between SOEs and COEs in TE, SE and OE. Regarding 
technical efficiency, the significance of the difference 
is not high, as 'shown in Tables 58-61. In about one-half 
of those 22 industries, the difference in median level is 
insignificant. In the remaining sectors, the difference 
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is significant at the 1% level in a few industries only. 
Moreover, SOEs and COEs have higher median levels in 
different sectors. The situation is more or less the same 
over the period. In those industries with high 
technology, SOEs perform better than COEs significantly 
in textile (sector, 7), metal products (sector 27) and 
electric equipment (sector 30) .. Moreover, SOEs' median of 
TE rankings is also significantly higher in the medical 
products industry (sector 20)• On the other hand, COEs 
“ ^ I 
are significantly superior in printing (sector 13) and | 
plastic products (sector 23) • :: 
T 
. I 
Regarding scale efficiency, the situation is quite t 
“ I 
different. In Tables 62-65 we can see that COEs' median | 
I 
is higher than SOEs' in so many industries 18 (1989), 16 | 
^ > ( 
(1990) , 20 (1991) and 18 (1992) . In these industries many ri 
I 
of the difference is significant at the 10% and 5% | 
levels. In all 22 industries, COEs have a significantly | 
higher median in about one-half (11) of all industries in 
these four years. On the other hand, SOEs' median is 
higher in only a few sectors, and the statistical 
significance is not strong. For example, in 1991 the 
difference is only significant in sector 14, at the 10% 
level in 1992, none of the difference is significant at 
the 10% level. Therefore, it is clear that COEs is 
80 
J 
relatively more efficient in scale than SOEs in general. 
The COEs‘ advantage in scale efficiency over SOEs is more 
pronounced in heavy industries (sectors 24-31) . Moreover, 
for those industries in which the impact of scale on 
output is important (sectors 13, 19, 26 and 28), COEs are 
shown to perform better than SOEs significantly in 
general. SOEs are relatively more efficient than COEs in 
scale in the cultural articles industry (sector 14), but 
their advantage is less and less significant over time. -
^ — I 
Regarding overall efficiency, it is shown in Tables | 
1 
66-69 that COEs are more efficient than SOEs in terms of | 
\ 
I 
a higher median level of E. Moreover, the difference is |r 
I 
more and more significant over time. In 1989, COEs' ji 
I 
median is higher than SOEs' in 14 industries, in which { 
• ( the difference is siqnificant at the 10% level m 7 
I 
industries, at the 5% level in 4 industries, and at the | 
1% level in 4 industries only. The number of significant f 
/ 
sectors increases to 10 (10%), 9 (5%) and 5 (1%) in 1990, 
12 (10%), 11 (5%) and 10 (1%) in 1991, and finally in 
1992 COEs have a higher median in 14 industries, and the 
difference is significant at the 10% level in 12 
industries, at the 5% level in 11 industries, and at the 
1% level in 8 industries. On the other hand, the higher 
median of SOEs is only significant in a few of 
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industries, over the whole period. In 1989, SOEs' median 
OE in the electric equipment industry (sector 30) is 
higher than that of COEs', and the difference is highly 
significant. However, SOEs' superiority is less and less 
significant as time passes, and in 1992 SOEs' median is 
insignificantly lower than that of COEs' in this 
industry. COEs perform significantly better than SOEs in 
printing (sector 13), transportation equipment (sector 
29) and electronic equipment (sector 31) persistently. 
+ . ‘ I 
Moreover, COEs gradually gain their advantage over SOEs j 
k 
in other manufacturing (sector 33). | 
I 
We then focus on the comparison between JVs and 
^ I 
SOEs. Test results are shown in Tables 70-81. Regarding 
I 
technical efficiency, JVs show a clear and distinct | 
J 
superiority over SOEs (as shown in Tables 70-73), since 
- ^ J, 
they have a higher median level of TE in almost all | 
I 
industries, except one or two. Moreover, in more than a f 
/ 
half of 22 industries the.higher IJVs' median is 
significant at the 10% level, and the difference between 
IJVs' and SOEs' medians is significant at the 1% level in 
more and more industries over time. For those exceptional 
sectors in which SOEs have a higher median, only in one 
industry of a single year the difference is significant, 
namely sector 27 (metal products) of 1992, at the 10% 
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A 
level. In the rubber products industry (sector 22), SOEs 
have a higher median level of TE from 1989 to 1991, but 
the difference is insignificant. In 1992, IJTVs have a 
higher median in this industry and the difference is 
significant at the 10% level. IJVs' better performance is 
highly significant, in all four years in chemical products 
(sector 19), plastic products (sector 23), building 
materials (sector 24), machine building (sector 28) and 
transportation equipment (sector 29). 
I 
Results of comparison in scale efficiency between 4 k 
IJVs and SOEs are shown in Tables 74-77. For SE, IJVs are ]} 
T 
I 
again more efficient than SOEs in general, although the * I 
difference is not as sound as the case of TE. In all four ji 
I 
years, IJVs' median is higher than SOEs' in at least 15 | 
J 
out of 22 industries, with most of the difference being 
‘ 
significant at the 10% level. On the other hand, SOEs | 
have a higher median in only a few industries in all f 
/ 
years, with the difference being significant in one 
industry (namely sector 14) and in two years (at the 1% 
level in 1991 and at the 5% level in 1992). IJVs' median 
SE level is significantly higher than that of SOEs7 
especially in textile (sector 7) and building materials 
(sector 24) . For industries in which scale is important, 
IJVs show superiority over SOEs in printing (sector 13) 
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J 
and chemical products (sector 19), whereas in non-ferrous 
metals smelting and pressing (sector 26) and machine 
building industry (sector 28), the differences between 
IJVs and SOEs are not so significant in general. 
Tables 78-81 show the results on overall efficiency 
comparison between IJVs and SOEs. The test results are 
very significant: IJVs have a higher level of OE median 
in almost all industries in 1989 and 1990, and in all 
industries in 1991 and 1992. In these industries, the 
I 
higher median of is significant at the 10% level in j 
k 
at least 13 industries, and at the 5% level in at least 
. I 
11 industries. SOEs have a higher OE median in sectors 22 
I 
and 33 in 1989, and in sector 22 in 1990, with none of i 
f 
the difference being significant at the 10% level. IJVs' | 
I 
superiority is particularly pronounced in sectors 7, 19, 
(‘ 
23, 24, 28 and 32, with all of the differences in OE | p 
medians between IJVs and SOEs being significant at the 1% I 
/ 
level in all years. 
Results on comparing IJVs and COEs in TE, SE and OE 
are shown in Tables 82-93. Regarding technical 
efficiency, it is shown in Tables 82-85 that IJVs perform 
better in technical aspect than COEs generally. First of 
all, in all four years, COEs have higher medians in only 
2 or 3 industries, and none of them are significantly 
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higher than JVs' medians at the 10% level. JVs, on the 
other hand, have a higher median level of TE in at least 
18 industries, and the higher medians are significant at 
the 10% level in at least 13 industries in each year. 
Moreover, in about one-half of 22 industries the higher 
median of JVs' TE, is significant at the 5% level. In 
some high-technology industries like textile (sector 7), 
machine building (sector 28), transportation equipment 
(sector 29) and electric equipment (sector 30), JVs are 
— i 
significantly better than COEs in terms of TE during the j 
f 
four years. In addition, in the printing industry (sector !j 
\ 
I 
13) JVs' median is higher than that of COEs" and the 
I 
difference is persistently significant at the 5% level in 
f 
every year. IJVs' technical superiority over GOEs is also || 
obvious during the whole period in chemical products 
(sector 19), plastic products (sector 23) and building | 
materials (sector 24) . | 
/ 
Tables 86-89 show the results on scale efficiency 
comparison between IJVs and COEs. As the results 
indicate, the difference in SE between JVs and COEs is 
less significant than the case of TE. JVs have a higher 
median in about one-half of all industries, but the 
higher median is significant in only 6 industries at the 
10% level in all years. For those sectors in which COEs 
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A 
have a higher median level of SE, the difference is 
insignificant in most of the cases. IJVs' median is 
significantly higher than that of COEs' in printing 
(sector 13) and building materials (sector 24) at the 5% 
level persistently over years. 
Tables 90-93 show that IJVs, relative to COEs, 
perform better in terms of overall efficiency. COEs have 
higher medians of OE in at most 3 industries in the whole 
period, with none of the differences being significant at 
— I 
the 10% level. In contrast, IJVs have a higher median of i 
'I 
15 
OE in almost all industries in each year, in which the 
\ 
I 
difference in median is significant at the 10% level in P 
I 
at least 11 industries. The differences between IJVs and 
I 
COEs are particularly significant in textile (sector 7), | 
printing (sector 13), chemical products (sector 19), 
‘ 
plastic products (sector 23), building materials (sector | 
24) and machine building (sector 28), due to IJVs' | 
/ 
distinct superiority in both technical and scale 
efficiencies in these industries. 
Finally, we conduct Kruskal-Wallis tests and 
Wilcoxon rank-sum tests to examine the over-time changes 
t 
of technical, scale and overall efficiencies of SOEs, 
COEs and IJVs. n this case the comparisons are made 
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j 
within the same type of ownership but among different 
years . 
Tables 94-96 show the results of Kruskal-Wallis 
tests for SOEs, COEs and JVs. It can be seen that no 
matter in TE, SE or E, the over-time changes in median 
efficiency are quite significant in many industries. In 
contrast, IJVs show hardly any significant changes in all 
three types of efficiency, due to its persistent 
superiority in technical and overall efficiencies and its 
I 
comparable scale efficiency relative to SOEs and COEs. !l 
t 
Tables 97-105 show the Wilcoxon rank-sum test li 
results on TE, SE and OE between each pair of consecutive | 
I 
years. For SOEs, a general conclusion is that few | 
I 
industries experience significant changes in efficiency | 
J 
levels during all four years. Some industries exhibit I 
r 
significant changes from 1989 to 1990 and then stabilize | 
in later years, while other industries being stable in | 
/ 
early years and changes occur late. Most industries 
exhibit changes in overall efficiency from 1989 to 1990. 
For COEs, many industries experience changes in technical 
efficiency from 1990 to 1991, and changes in scale 
1 
efficiency from 1989 to 1991. Many industries show 
significant changes in overall efficiency from 1990 to 
1991. On the other hand, only a few industries have 
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i 
significant changes in E from 1991 to 1992. Finally, for 
IJVs the situation is completely different. Regarding 
technical, scale and overall efficiencies, IJVs hardly 
show any significant changes in median level in any pair 
of consecutive years. It is clearly due to the fact that 
IJVs persistently rank high relative to SOEs and COEs in 
many industries . 
To summarize, in terms of technical efficiency, IJVs 
perform better than COEs and SOEs, and given IJVs' 
I 
superiority, SOEs and COEs are generally rank the same. j 
i 
Regarding scale efficiency, while COEs and IJVs do not | 
I 
show significant difference, both are significantly 1 
‘. I 
better than SOEs. Putting technical and scale ! 
efficiencies together, IJVs exhibit strong leadership in j| 
J 
overall efficiency, with SOEs ranking the lowest among 
three types of ownership, and COEs in between. | 
Concluding Remarks | 
/ 
Our results show that, first of all, enterprise 
reforms in state-owned enterprises should be reinforced 
by the government. More efforts should be made in order 
to improve state enterprises' efficiencies in many 
industries. As different types of enterprises (e.g., 
collectives and private enterprises) developed rapidly in 
China, SOEs need more reform measures and improvements if 
88 
i 
they are to maintain or re-gain their competitiveness in 
the market. As shown in the results, SOEs' technical 
advantage in some industries relative to COEs' has been 
gradually eclipsed over time, indicating the degrading of 
SOEs' leadership in those sectors. Moreover, when 
compared, to the performance of J"Vs, the weaknesses of 
SOEs are more significantly exposed. 
Another implication of our results is that China's 
policy towards foreign investment should go along the 
I 
direction of more openness. It is important for China to 1 
‘ I 
a 
attract more foreign capital and technology importation 
in order to create a more competitive environment, to f\ 
I 
allocate resources more efficiently among enterprises and 
I 
to improve the efficiencies and financial strengths of | 
J' 
the state industry. 
I 
/ 
1 
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Chapter 5 
Conclusion 
Since 1978, China's enterprise reforms and open door 
policies have introduce many challenges for state-owned, 
enterprises of the Chinese industry. On one hand, state 
enterprises must be responsible for their own profits and 
losses and hence their budget constraints are not so soft 
as before on the other hand, the rapidly growing 
2 
collective sector and joint ventures have become strong 
(\ 
competitors of state enterprises. Efficiencies of state A 
a 
enterprises are worth serious attention as this kind of |l 
I: 
enterprises is an important player in the Chinese % 
‘ . ‘ I 
industry in terms of output share, resource usage and | 
employment. l| 
H 
Using large-scale, firm-level data of industrial , 
f 
enterprises of Hubei province in 1990 and Shanghai | 
/ 
municipality in 1989-1992, we have obtained more detailed 
results on industrial performance of different types of 
enterprises in China than do previous studies, which use 
aggregate or small-scale data. Moreover, in our study 
i 
productivity and profitability are considered 
simultaneously to measure overall efficiency of 
enterprises by using the method of data envelopment 
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A 
analysis, which is in accordance with the multiple-
objective nature of enterprises in the post-reform 
period. The efficiency measure is also decomposed into 
its technical and scale components. 
Our results of Hubei enterprises indicate the 
relative inefficiencies of state enterprises compared to 
collective enterprises in general. Our results of 
Shanghai enterprises, in addition, show that 
international joint ventures are relatively more ^ 
f 
efficient than state and collective enterprises, and the , 
original competitiveness of the state sector gradually | 
I declined over years . I 
1 
It should be noted that, in addition to joint „ 
f 
ventures, the rapid growth of township-village || 
J 
enterprises (TVEs) within the collective industry in the n 
— ‘ 
1980s has also created great challenges to SOEs. TVEs are | 
rural, non-agricultural, non-state enterprises, mostly | 
/ 
collectively owned and controlled by local township and 
village governments. Their shares in industrial output 
and employment have increased quickly in the post-reform 
period. TVEs, particularly export-oriented ones, were 
provided various preferential treatments by the 
government including better access to cheap and stable 
energy supplies, raw materials and loans, and low tax 
91 
•J 
rate, due to the government's desire to foster rural 
industrialization, to prevent massive rural unemployment, 
and to promote foreign trade. Weitzman and Xu (1994) and 
Chang and Wang (1994) discussed in details on the 
ownership structure of TVEs in China. Naughton (1994) 
pointed out that TVEs' growth in China created 
competition for the state sector and helped market 
development, leading to a decline in state control and 
monopoly. Rapid expansion of TVEs in China is, according 
I 
to Naughton (1994), an alternative to the early 
i 
privatization process in trans it ional economies. TVEs 
have also attracted investors, both local and foreign, to 
1 
set up joint ventures in rural China recently. Zweig 
I 
(1992) provided a brief review of TVE development in J 
China, along with pros and cons of TVE joint ventures and 1 
. 
recommendations to investors . i. 
1 
Two important policy implications for the government jj 
/ 
of China follow. First, the government should put more 
efforts to improve efficiencies of state-owned 
enterprises by providing more efficiency incentives. One 
method of improving management effectiveness and profit 
maximization incentive of SOEs is to convert SOEs into 
joint-stock companies and sell shares to the public 
performance of the firms are then monitored by the stock 
92 
i 
market and reflected in their share prices. This method 
has been used by the Chinese government on some large 
state enterprises as a reform measure recently. This 
approach has advantages of providing more information to 
all parties in the market and reducing SOEs' dependence 
on government subsidies and state bank loans, in addition 
to restraining enterprise managers on their investment 
behaviors. This method is also recommended in Wong et al. 
(1995) as an option for deepening enterprise reforms in 
I 
China. 
Second, given the superior technological leadership 
of joint ventures, the government should attract more 
joint ventures in targeted industries and promote the 
‘ j 
diffusion of technology. On the other hand, while being ! 
competitive relative to domestic enterprises, IJVs are [ 
still facing many problems in their operations in China. ‘ 
1 
t 
Ouyang (1988), Bucknall (1989) and Pan et al. (1995), i 
among others, pointed out some major problems of IJVs in 
China, including (1) lack of clarity of laws and 
regulations (2) low productivity and motivation of 
labor (3) problems in obtaining quality raw materials 
i 
and human resources (4) restrictions on foreign exchange 
earnings/ and (5) slow returns on investment due to the 
enforcement of bureaucratic procedures by the government. 
93 
To ease operations of IJVs and enjoy more benefits they 
bring into the country, the Chinese government need to 
take more steps to enhance the operating environment for 
these foreign-funded enterprises . 
Future works are possible in at least three areas. 
First, information on factor and output prices should be 
obtained in order to measure allocative efficiencies, in 
addition to technical and scale efficiencies. Second, 
data envelopment analysis or other multi-input multi-
output method of analysis may be applied to firm-level 
data in different provinces or time periods of China to 
investigate regional or intertemporal differences in 
efficiencies of enterprises, and to check the robustness 
‘ 
of previous studies. Third, panel data in longer and more j 
recent periods are needed to analyze the trends in ! 
efficiency changes . 
t 
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Table 10 
Distribution of Enterprises 
Hubei 
1990 
I Sector SOE COE Row Total % 
08 28 39 67 0.92 
j 10 4 16 20 0.27 
j 11 11 15 26 0.36 
I 12 34 103 137 1.88 
16 33 6 39 0.54 
17/18 521 186 707 9.72 
19 : 134 98 232 3.19 
20 12 3 15 0.21 
j 21 61 14 75 1.03 , 
22 207 654 861 11.84 
I 24 29 318 347 4.77 , 
I 25 7 93 100 1.37 
j 26 21 32 53 0.73 
27 16 87 103 1-42 , 
I 
28 50 178 228 3.13 
j 29 91 51 142 1.95 
j 30 7 41 4 8. 0.66 
I 31 12 62 74 1.02 
33 56 4 60 0.82 
34 3 11 14 0.19 
36/37 198 271 469 6 .45 
38 54 33 87 1.20 
40 8 7 15 0.21 \ 
41/42 22 4 5 67 0.92 \ 
43/44 3 1 1 9 7 2 2 8 3 . 1 3 
45/46 264 635 899 12 .36 
48 24 68 92 1.26 
49 24 26 50 0.69 
51/52 68 417 485 6.67 
53/55 3 5 2 4 4 7 7 9 9 1 0 . 9 9 
56 132 178 310 4.26 
j 58 72 172 244 3.35 
60/61 51 20 71 0-98 
63 25 24 49 0.67 
S6 4 56 60 0.82 
Column Total 2,666 4,607 7,273 
% 36.66 63.34 100.00 
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Table 10 
A List of Industrial Branches 
Hubei 
1990 
t o r Industrial Branch 
8 Coal Mining and Dressing 
0 Ferrous Metals Mining and Dressing 
1 Non-Ferrous Metals Mining and Dressing 
2 Building Materials and Other Non-Metal Minerals Mining and Dressing 
6 Purification and Supply of Tap Water 
/18 Food Manufacturing 
9 Beverage Manufacturing 
0 Tobacco Processing , 
2 Forage Manufacturing 
2 Textile Industry 
4 Apparel and. Other Textile Products 
5 Leather, Furs and Their Products . 
6 Timber Processing, Bamboo, Cane, Palm Fiber and Straw Products 
7 Furniture Manufacturing 
8 Paper Making and Paper Products 
">9 Printing 
JO Cultural, Educational and Sports Articles 
31 Arts and Crafts Articles 
33 Power Generation, Steam and Hot Water Production and Supply 
34 Petroleum Processing 
/37 Chemicals and Allied Products 
38 Medical and Pharmaceutical Products 
10 Chemical Fibers 
./42 Rubber Products 
/44 Plastic Products 
)/46 Building Materials and Other Non-Metal Mineral Products 
48 Smelting and Pressing of Ferrous Metals 
49 Smelting and Pressing of Non-Ferrous Metals 
1/52 Metal Products 
)/55 Machine Building Industry 
56 Transportation Equipment 
58 Electric Equipment and. Machinery 
1/61 Electronic and Telecommunications Equipment 
63 Instruments, Meters and Other Measuring Equipment 
66 Others 
1 
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Table 10 
Gross National Product (GNP) 
Hubei 
1978-1990 
(in Billion Yuan, Current Price) 
Primary Secondary Industry Tertiary 
GNP Industry Industry Industry 
J8 15.10 (100.0%) 6 .11 (40.5%) 6.37 (42.2%) 5.22 (34.5%) 2.62 (17.3%) 
79 18.85 (100.0%) 8.52 (45.2%) 7.30 (38,8%) n.a. n.a. 3.03 (16.1%) 
30 19.94 (100.0%) 7 .12 (35.7%) 9.17 (46.0%) 7.42 (37.2%) 3.65 (18.3%) 
L 21.98 (100.0%) 8.70 (39.6%) 9.29 (42.3%) n.a. n.a. 3 .99 (18.2%) 
b 24.16 (100.0%) 10.17 (42.1%) 9.50 (39.3%) n.a. n.a. 4.49 (18.6%) 
83 26.26 (100.0%) 10 .54 (40,.1%) 10 .65 (40.6%) n. a. n.a. 5.07 (19.3%) 
84 32.82 (100.0%) 12.64 (38.5%) 13.65 (41.6%) n.a. n.a. 6.53 (19.9%) 
85 3 9.63 (100.0%) 14.44 (36.5%) 17,44 (44.0%) 15.29 (38-6%) 7 .75 (19-6%) 
86 44.20 (100.0%) 16.36 (37.0%) 18.80 (42.5%) 16.49 (3 7.3%) 9 .04 (20.5%) 
87 51.78 (100.0%) 18.40 (35.5%) 22.45 (43.4%) 19.77 (38.2%) 10.93 (21-1%) 
88 62.51 (100.0%) 21.47 (34.3%) 27.13 (43.4%) 24.42 (39.1%) 13.91 (22.3%) 
89 70.08 (100.0%) 23.91 (34.1%) 30.05 (42-9%) 27.65 (39.4%) 16.12 (23.0%) , 
90 79.25 (100.0%) 28 .95 (36.5¾) 31.34 (39.5¾) 28.42 (35 .9%) 18.96 (23.9¾) 
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Table 10 
Gross Value of Industrial Output and Composition 
Hubei 
1978-1990 
(in Billion Yuan, 1980 Constant Price) 
State Collective 
^ Year Total Enterprises Enterprises Other 
|l978 16 . 94 (100 . 0%) 13 .21 (78 . 0%) 3 . 73“”"(22 . 0%) 0 .00""“(0.0%) 
Il979 19 . 93 (100 . 0%) 15.79 (79.2%) 4 .14 (20.8%) 0 . 00 (0.0%) 
1198 0 23.18 (100.0%) 18 .29 (78.9%) 4.81 (20.7%) 0 . 08 (0.4%) 
1 9 8 1 2 5 . 4 8 ( 1 0 0 . 0 % ) 1 9 . 8 0 ( 7 7 . 7 % ) 5 . 5 5 ( 2 1 . 8 % ) 0 . 1 3 ( 0 . 5 % ) 
I 1982 28.35 (100.0%) ,21.37 (75.4%) 6.82 (24.0%) 0.16 (0.6%) 
I 1983 32.65 (100.0%) 24.16 (74.0%) 8 .32 (25.5%) 0 .16 (0.5%) 
11984 38.34 (100.0%) 27 . 03 (70,5%) 11.13 (29.0%) 0 .18 (0.5%) 
|l985 45.76 (100.0%) 30.89 (67.5%) 13.69 (29.9%) 1.18 (2.6%) 
I 1986 50 .76 (100 . 0%) 33.21 (65.4%) 16 . 09 (31.7%) 1.46 (2.9%) 
I 1987 58.64 (100.0%) 37.77 (64.4%) 18 . 93 (32.3¾) 1.95 (3.3%) , 
|l988 69.81 (100.0%) 43.27 (62.0%) 23.76 (34.0%) 2 . 79 (4.0%) 
I 198 9 74.47 (100.0%) 44 .64 (59.9%) 26 .44 (35.5¾) 3 .40 (4.6%) 
I 1990 75 .82 (100 . 0%) 43 . 90 (57.9¾) 27 . 87 (36,8%) 4 . 04 (5.3%) 
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Table 5 
Industrial Staff and Workers 
Hubei 
1978-1990 
(in 1,000 persons) 
State Collective 
ar Total Enterprises Enterprises Other 
78 1,845.6 (100.0%) 1,311.9 (71.1%) 533 ,6 (28.9%) 0 .1 (0.0%) 
79 1,904.7 (100.0%) 1,326.8 (69.7%) 575.4 (30.2%) 2.5 (0.1%) 
80 2, 063.2 (100 . 0%) 1,441 .8 (-6 9,9%) 618.3 (30 . 0%) 3.1 (0,1%) 
81 2,226.7 (100.0%) 1,533.2 (68.8¾) 689.6 (31.0%) 3.9 (0.2%) 
82 2,331.2 (100.0%) ' 1,581.3 (67.8%) 744.6 (32 . 0%) 5.3 (0.2%) 
83 2,397.7 (100.0%) 1,623.2 (67.7%) 765.1 (31.9%) 9.4 (0 .4%) 
84 2,478.7 (100.0%) 1,654.5 (66.8%) 8 06.6 (32.5%) 17 .6 (0.7%) 
85 2,652.3 (100.0%) 1,770.7 (66.8¾) 878.3 (33.1%) 3 .3 (0.1%) 
86 2,780.1 (100.0%) 1,841.5 (66,2%) 933.5 (33.6%) 5.1 (0.2%) 
187 2,882.2 (100.0%) 1,896.4 (65.8%) 980.2 (34.0%) 5.6 (0.2%) 
188 2, 955.4 (100 . 0%) 1,961.9 (66.4%) 986 .5 (33 .4%) 7.0 (0.2%) 
>89 2, 972.9 (100 . 0%) 1, 973.6 (66.4%) 988 . 9 (33.3%) 10.4 (0.3%) 
>90 3,013.7 (100 . 0%) 2,011.6 (66.8¾) 989. 0 (32.8¾) 13.1 (0.4¾) 
1 
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Table 6 
Hubei 
Average Number of Workers (person) 
1990 
Summary Statistics 
State Enterprises 
Sector n Mean Std. Dev. CV Min Max 
08 28 1,397.54 2,881.11 2.06 74.00 14,165.00 
10 4 401.25 286.78 0.71 113.00 714.00 
11 11 351.00 255.92 0.73 65.00 825.00 
12 34 713.15 1,194.53 1.68 38.00 6,301.00 
16 33 313.85 712.09 2.27 48.00 4,201.00 
17/18 521 176.38 251.74 1.43 14.00 3,929.00 
19 134 256.52 265.01 1.03 30.00 1,740.00 
20 12 1,399.92 968.56 0.69 217.00 3,737.00 
21 61 62.56 37.32 0.60 8.00 212.00 
22 207 1,718.77 2,110.77 1.23 1.00 15,520.00 
24 29 ' 505 .34 1,054.63 2.09 43.00 5,655.00 
25 7 330.86 195.12 0.59 124.00 725.00 
26 21 288.00 182.51 0.63 87.00 760.00 
27 16 223.44 159.71 0.71 76.00 616.00 
28 50 540.68 646.40 1.20 84.00 3,778.00 
29 91 268.98 226.09 0.84 64.00 1,661.00 
30 7 329.00 176.09 0.54 45.00 541.00 
31 12 471.17 652.70 1.39 59.00 2,460.00 
33 56 648.88 1,152.75 1.78 39 .00 6,284.00 
34 3 2,162.00 2,713.41 1.26 49.00 5,222.00 
36/37 198 623.38 711.93 1.14 21.00 5,611.00 
38 5 4 519.46 490.94 0.95 74.00 2,884.00 
40 8 696.88 456.54 0.66 175.00 1,354.00 
41/42 22 1,064.64 1,148.46 1.08 84.00 4,981.00 
4 3 / 4 4 31 289.69 216.10 0.75 58.00 949.00 
45/46 264 483.28 415.00 0.86 43.00 3,392.00 
4 8 24 8,114.92 26,021.12 3.21 62.00 127,308.00 
49 24 1,657.08 4,898.97 2.96 34.00 24,517.00 
5 1/52 68 378.41 369.81 0.98 39.00 2,371.00 
5 3 / 5 5 352 725.33 974.83 1.34 28.00 9,604.00 
56 132 1,529.97 6,837.90 4.47 47.00 78,037.00 
53 72 674.51 765.06 1.13 42.00 5,152.00 
60/61 51 772.22 701.06 0.91 68.00 3,185.00 
6 3 25 763.08 1,575.35 2.06 63.00 8,148.00 
6 6 4 293.75 171.46 0.58 105.00 442.00 
Collective Enterprises 
Sector n Mean Std. Dev. CV Min Max 
08 39 205 .74 122.61 0.60 15.00 621.00 
1 0 16 285.44 198.55 0.70 30.00 731.00 
H is 173.07 89.44 0.52 22.00 345.00 
12 103 136.17 140.34 1.03 13.00 1,157.00 
1 6 6 .94.50 35.39 0.42 30.00 124.00 
17/ 1 8 186 87.34 83.96 0.96 4.00 636.00 
1 9 98 113.20 123.39 1.09 12.00 836.00 
20 3 886.33 1,143.75 1.29 220.00 2,207.00 
2 1 14 73.43 84.87 1.16 13.00 293.00 
22 654 326.03 383.29 1.18 12.00 3,191.00 
24 318 208.50 177.87 0.85 20.00 1,203.00 
25 93 150.94 111.82 0.74 10.00 509.00 
26 32 129.72 90.56 0.70 9.00 462.00 
27 87 168.60 210.02 1.25 18.00 1,680.00 
28 178 159.17 112.05 0.70 28.00 643.00 
29 51 170.96 219.67 1.28 32.00 1,476.00 
30 41 173.27 212.15 1.22 28.00 1,205.00 
31 62 203.45 182.62 0.90 24.00 926.00 
33 4 146.00 97.13 0.67 51.00 271.00 
34 n 141.27 173.51 1-23 12.00 566.00. 
36/37 271 128.22 141.56 1.10 7.00 1,300.00 
38 33 210.79 164.46 0.78 20.00 730.00 
40 7 175.14 121.84 0.70 41.00 414.00 
41/42 45 . 248.76 221.79 0.89 22.00 901.00 
43/44 197 162.44 156.06 0.96 15.00 1,320.00 
45/46 635 174.74 141.42 0.81 7.00 1,574.00 
48 68 323.53 636.03 1.97 27.00 5,102.00 
49 26 160.42 104.71 0.65 34.00 341.00 
5 1 / 5 2 417 183.56 203.55 1.11 8.00 2,800.00 
53/55 447 227.09 523.50 2.31 14.00 10,360.00 
5 6 178 235.39 224.37 0.95 15.00 1,641.00 
58 172 208.84 235.87 1.13 14.00 2,149.00 
6 0 / 6 1 20 462.50 880.84 1.90 43.00 4,151.00 
6 3 24 276.96 243.79 0.88 31.00 912.00 
66 56 191.43 168.04 0.88 15.00 599.00 
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Table 7 
Hubei 
Net Value of Fixed Assets at Year-end (1,000 yuan) 
1990 
Summary Statistics 
State Enterprises 
Sector n Mean Std. Dev. CV Min Max 
08 28 11,408.21 20,466.89 1.79 465.00 78,266.00 
10 4 4,283.50 5,672.03 1.32 183.00 12,426.00 
11 11 5,918.45 7,198.86 1.22 119.00 21,245.00 
12 34 7,454.00 10,681.30 1.43 354.00 54,874.00 
16 33 15,169.97 46,797.65 3.08 1,545.00 271,692.00 
17/18 521 2,190.66 3,772.54 1.72 12.00 38,967.00 
19 .134 4,087.65 7,203.22 1.76 14.00 52,498.00 
20 12 35,433.83 32,194.65 0.91 2,775.00 117,818.00 
21 6.1 1,300.33 1,488.73 1.14 18.00 7,811.00 
22 207 15,876.44 22,023.40 1.39 40.00 178,224.00 
24 29 5,651.97 8,596.83 3.24 18.00 46,302.00 
25 7 2,936.86 1,584.52 0.54 487.00 4,694.00 
26 21 2,989.67 3,303.27 1.10 45.00 12,124.00 
27 16 1,6.79.69 -1,654.34 0.98 89 .00 6,678.00 
28 50 5,708.52 9,586.69 1.68 . 96.00 59,322.00 
29 . 91 2,295.45 3,228.24 1.41 88.00 19,467.00 
30 7 1,698.29 1,405.85 0.83 294.00 4,496.00 
31 12 4,407.33 . 6,411.44 1.4S 27.00 21,113.00 
33 56 105,510.80 490,942.08 4.65 90.00 3,635,888.00 ‘ 
34 3 92,587.67 150,171.92 1,62 1,008.00 265,898.00 
36/37 198 10,113.96 21,408.33 2.12 9.00 197,580.00 
38 54 5,348.37 6,338.20 1.19 204.00 34,568.00 
40 8 24,017.63 18,134.47 0.76 1,535.00 46,082.00 
41/42 22 11,319.05 24,543.69 2.17 255.00 111,514.00 
4 3 / 4 4 31 4,780.35 8,073.20 1.69 230.00 43,377.0 0 . 
45/46 264 5,380.01 . 8,011.60 1-49 55.00 64,260.00 
48 24 234,544.33 955,028.07 4.07 270.00 4,702,180.00 
49 24 29,S93.29 77,463.24 2.62 113.00 385,194.00 
51/52 68 3,491.38 6,088.43 1.74 71.00 31,624.00 
53/55 352 7,093.48 14,623.43 2.06 30.00 153,222.00 
56 132 23,649.78 165,586.14 7.00 23.00 1,903,451.00 
59 72 6,406.39 10,790.07 1.68 32.00 58,722.00 
60/61 SI 9,087.57 11,883.20 1.31 35.00 58,280.00 
63 25 7,462.08 25,365.16 3.40 255.00 128,392.00 
6 6 4 2,842.50 2,104.00 0.74 1,244.00 5,921.00 
Collective Enterprises 
Sector n Mean Std. Dev. CV Min Max 
• . . 08 39 5 1 0 . 7 4 6 5 5 . 7 3 1 . 2 8 4 4 . 0 0 4 , 1 7 8 . 0 0 
10 16 1,058.88 1,887.96 1.78 35.00 7,964.00 
15 792.00 803.86 1.01 50.00 2,876.00 
1 2 103 525.42 740.98 1.41 6.00 4,936.00 
16 6 1,612.17 1,427.07 0.89 .500.00 4,251.00 
17/ 1 8 186 576.47 1,012.54 1.76 12.00 9,077.00 
1
 1 9 98 1,030.47 2,044.34 1.98 9.00 14,771.00 
20 3 14,339.33 18,703.89 1.30 2,676.00 35,913.00 
21 14 1,130.36 1,970.99 1.74 32.00 7,290.00 
22 654 2,157.78 3,374.26 1.56 10.00 24,556.00 
24 3X8 804.07 1,390.65 1.73 1.00 11,326.00 
25 93 649.03 752.89 1.16 3.00 4,341.00 
26 32 817.53 1,099.51 1.34 90.00 4,679.00 
27 87 649.63 929.24 1.43 8.00 7,244.00 
28 178 1,159.26 1,552.40 1.34 5.00 13,309.00 
29 51 654.45 848.95 1-30 46.00. 5,393.00 
30 41 649.80 1,202.60 1.85 44.00 6,549.00 
3 1 62 880.32 1,647.59 1.87 12.00 10,120.00 
33 4 2,404.25 1,838.48 0.76 669.00 5,000.00 
34 11 803.36 1,079.88 1.34 40.00 3,333.00 
36/37 271 951.35 1,214.94 1.28 10.00 8,003.00 
3 8 33 1,979.30 2,456.55 1.24 215.00 10,399.00 
40 7 2,000.29 929.23 0.46 305.00 3,333.00 
4 1/42 45 5 1,066.96 1,132.14 1.06 110.00 6,083.00 
4 3 / 4 4 197 1,348.40 2,295.14 1.70 29.00 24,992.00 
45/46 635 778.07 1,181.54 1.52 3.00 12,931.00 
48 68 2,523.51 3,362.07 1.33 50.00 18,779.00 
49 26 980.38 1,114.12 1.14 55.00 4,087.00 
5 1 / 5 2 417 913.74 1,254.89 1.37 18.00 9,387.00 
5 3 / 5 5 447 934.52 1,303.44 1.39 7.00 12,432.00 
5 6 178 1,155.65 1,464.24 1.27 20.00 9,626.00 
58 172 1,135.46 2,519.03 2.22 1.00 23,163.00 
60/61 20 1,101.55 1,318.42 1.20 40.00 4,448.00 
6 3 24 1,651.00 4,523.27 2.74 109.00 21,523.00 
6 6 56 819.34 1,046.86 1.28 7.00 4,363.00 
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Table 8 
Hubei 
Net Value of Industrial Output (1,000 yuan) 
1990 
Summary Statistics 
State Enterprises 
Sector n Mean Std. Dev. CV Min Max 
08 28 3,436.71 6,173.67 1.80 173.00 29,916.00 
10 4 991.50 409.64 0.41 378.00 1,223.00 
11 11 1,492.64 1,814..51 1.22 185 . 00 6,249. 00 
12 34 2,952.44 4,467.50 1.51 378.00 25,210.00 
16 33 3,084.45 9,992.76 3.24 397.00 57,990.00 
17/19 521 1,099.42 1,720.16 1.56 8.00 21,810.00 
19 134 1,989.63 4,420.00 2.22 13.00 36,834.00 
20 12 75,244.75 125,985.35 1.67 449.00 465,491.00 
21 61 442.18 390.21 0.88 67.00 2,210.00 
22 207 7,565.71 14,269.80 1.89 5.00 142,322.00 
24 29 3,180.83 9,511.96 2.99 23.00 49,042.00 
25 7 1,212.29 1,069.99 0.88 16-00 3,226.00 
26 21 1,254.81 1,735.38 1,38 33.00 8,346.00 
27 16 702.25 . 378.16 0.54 219.00 . 1,701.00 
28 50 3,221.80 6,357.18 1.97 • 91.00 41,323.00 
29 91 1,274.87 1,861.81 1.46 112.00 13,718.00 
30 7 1,440.57 916.24 0.64 418.00 2,737.00 
31 12 1,372.83 1,098.11 0.80 38.00 3,433.00 
33 56 14,941.80 57,637.52 3.86 16.00 418,045.00 
34 3 67,177.33 102,191.92 1.52 2,367.00 184,981.00 
36/37 19 8 5,138.85 11,176.01 2.17 S3 .00 95,552.00 
38 54 5,445.61 7,617.09 1.40 258.00 37,880.00 
40 8 5,247.13 5,981.57 1.14 478.00 16,770.00 
41/42 22 12,561.68 29,366.84 2.34 320.00 137,636.00 
43/44 31 1,971.26 2,166.90 1.10 95.00 8,893.00 . 
45/46 264 2,136.47 3,688.94 1-73 32.00 38,514.00 
48 24 111,252.46 436,691.89 3.93 148.00 2,142,580.00 
49 24 12,912.5.0 36,092.32 2.80 172.00 179,776.00 
51/52 68 1,966.71 2,916.58 1.48 28.00 19,866.00 
53/55 352 3,342.86 5,689.71 1.70 96.00 69,005.00 
56 132 13,911.70 99,282.21 7.14 38.00 1,142,683.00 
58 72 6,292.72 18,958,11 3.01 85.00 157,878.00 
60/61 51 5,161.92 6,864.34 1.33 10.00 30,000.00 
63 25 3,976.60 10,777.01 2.71 391.00 55,064.00 
6 6 4 1,069.50 1,015.66 0.95 232.00 2,437.00 
Collective Enterprises 
Sector n Mean Std. Dev. CV Min Max 
08 39 682.38 559.61 0.82 85.00 3,281.00 
1 0 16 968.81 73 8.80 0.76 29.00 2,611.00 
H 15 626.87 399.34 0.64 197.00 1,630.00 
1 2 103 647.44 707.67 1.09 47.00 4,626.00 
1 6 6 476.67 348.52 0.73 157.00 1,034.00 
17/19 186 392.18 507.30 1.29 10.00 4,501.00 
1 9 98 588.96 749.02 1.27 3.00 5,746.00 
20 3 28,830.67 44,771.40 1.5S 800.00 80,465.00 
21 14 2,050.93 5,545.42 2.70 29.00 21,117.00 
2 2 654 971.79 1,275.12 1.31 3.00 10,622.00 
24 318 816.71 1,340.29 1.64 11.00 16,908.00 
25 93 545.78 537.62 0.99 38.00 3,004.00 
2 6 32 490.16 ‘ 543.65 1.11 110.00 2,859.00 
27 87 592.77 647.21 1.09 45.00 4,346.00 
28 178 690.11 907.68 1.32 31.00 8,327.00 
29 51 616.35 605.09 0.98 59.00 3,105.00 
30 41 544.29 621.07 1.14 109.00 3,543.00 
3 1 62 662.65 670.27 1.01 26.00 2,941.00 
33 4 619.75 541.44 0.87 140.00 1,310.00 
34 ii 841.82 1,308.29 1.55 100.00 4,550.00 
3 6/37 , 271 745.77 1,015.20 1.36 36..00 7,604.00 
3 8 33 1,518.94 2,548.54 1.63 138.00 11,419.00 
4 0 7 1 866.29 281.47 0.32 535.00 1,297.00 
4 1/42 45 ^ 1,173.29 1,282.51 1.09 26.00 6,319.00 
4 3 / 4 4 197 837.85 1,065.70 1.27 79.00 7,956.00 
45/ 4 6 635 540.28 573.34 1.06 8.00 6,453.00 
49 68 1,783.94 2,975.18 1.67 57.00 18,743.00 
49 26 642.73 595.01 0.93 139.00 2,992.00 
5 1 / 5 2 417 821.40 888.52 1.08 18.00 6,387.00 
5 3 / 5 5 4 4 7 876.09 1,310.92 1-50 18.00 15,559.00 
5 6 178 1,038.92 1,249.98 1.20 42.00 9,894.00 
5 8 172 945.39 1,079.83 1.14 70.00 7,247.00 
60/61 20 1,738.50 2,705.53 1.56 121.00 12,500.00 
6 3 24 1,197.04 2,113.49 1.77 106.00 10,579.00 
6 6 56 697.57 816.52 1-17 40.00 3,999.00 
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Table 9 
Hubei 
Profit (1,000 yuan) 
1990 
Summary Statistics 
State Enterprises 
Sector n Mean Std Dev. CV Min Max 
08 28 26 9.36 1,067.41 3.96 -3,502.00 3,759.00 
10 4 185.75 187.3 9 1.01 50.00 460.00 
11 11 536.27 1,182.10 2.20 -405.00 3,960.00 
12 34 613.85 1,591.02 2.59 -2,497.00 7,385.00 
16 33 1,671.18 5,668.86 3.39 0.00 32,577.00 
17/18 521 266.07 950.42 3.57 -2,612.00 12,306.00 
19 134 . 288.37 2,357.49 8.13 -2,491.00 21,524.00 
20 12 34,816.83 117,166.45 3.37 -2,353.00 406,825.00 
21 61 111.08 188.93 1.70 -306.00 920.00 
22 207 • 617.06 4,329.07 7.02 -16,616.00 25,503.00 
24 29 1,493.03 6,691.59 4.48 -1,416.00 34,860.00 
25 7 -270,00 432.31 -1.60 -969.00 233.00 
26 21 9.71 1,152.83 118.68 -2,349.00 4,103.00 
27 16 -85 .63 ' 296.51 -3.46 -773.00 368.00 
28 50 534.78 2,581.09 4.83 -6,017.00 14,1S7.00 
29 91 342.92 1,150.79 3.36 -866.00 8,757.00 
30 7 i83.43 298-22 1.05 -104.00 753.00 
.31 12 537.75 1,097.13 2.04 -231.00 3,772.00 
33 56 6,551.93 30,511.94 4.66 -6,140.00 226,642.00 
34 3 52,792.33 89,398.43 1.69 838.00 156,020.00 
36/37 198 1,562.85 5,8:21.57 3.72 -3,419.00 44,281.00 
38 54 1,380.93. 4,380.75 3.17 -2,168.00 26,775.00 
40 8 701.00 4,572.58 6.52 -7,888.00 3,259.00 
41/42 ' 22 2,320.00 7,59 0.99 3:.27 -4,864.00 35,027.00 
4 3 / 4 4 31 289.65 1,041.13 3-59 -646.00 4,470.00 
45/46 264 246.46 1,359.68 5.52 -3,847.00 16,096.00 
48 24 78,280.33 367,826.38 4.70 -3,328.00 1,904,470.00 
4 9 24 2,745.00 11,375.92 4.22 -10,553.00 55,068.00 
51/52 68 310.91 1,022.12 3.29 -3,932.00 3,565.00 
5 3 / 5 5 352 494.77 1,968.71 3.98 -14,348.00 18,628.00 
5 6 132 4,095.55 34,823.07 8.50 -6,960.00 400,158.00 
5 8 72 1,995.86 11,368.39 5.70 -2,107.00 96,361.00 
60/61 51 1,314.12 3,214.05 2.45 -4,193.00 14,637.00 
6 3 25 945.96 2,915.56 3.08 »1,027.00 14,309.00 
6 6 4 132.50 376.64 2.84 "316.00 561.00 
Collective Enterprises 
Sector n Mean Std Dev. CV Min Max 
08 39 74.85 186.78 2.50 -251.00 1,052..00 
1 0 16 155.00 142.65 0.92 0.00 534.00 
is 78.87 106.52 1.35 -20.00 377,.00 
1 2 03 108.94 218.78 2.01 , -607.00 1,255.00 
1 6 6 194.00 293.69 1.51 0.00 773.00 
1 7 / 1 8 1 8 6 51.93 183.40 3.53 -1,400.00 1,756.00 
1 9 gg 96.40 445.54 4.62 -1,095..00 3,535.00 
20 3 1,733.33 1,507.90 0.87 12.00 2,821.00 
21 14 67.07 118.49 1.77 "68.00 349.00 
2 2 6 5 4 -43.68 613.66 -14.05 -8,660.00 2,907.00 
2 4 318 44.21 292.54 6.62 -1,337.00 2,632.00 
2 5 93 .61.37 226.09 3.68 -545.00 1,539.00 
2 6 32 23.00 ' 127.28 5.53 . -553.00 308.00 
2 7 8 7 17.56 180.58 10.28 -645.00 677.00 
2 8 1 7 3 63.78 259.25 4.06 "525.00 2,781.00 
2 9 si 125.51 242.49 1.93 -133.00 1,492.00 
30 4i 16.88 159.79 9.47 -629.00 230.00 
3 1 62 21.08 174.12 8.26 -699.00 382.00 
33 4 53.75 64.08 1.19 0.00 135.00 
3 4 n 232.18 . 455.80 1.96 0.00 1,359.00 
36/37 271 122.49 405.05 3.31 -1,545.00 4,299.00 
3 8 3 3 49.94 915.58 6.11 -1,020.00 4,302.00 
4 0 7 93.43 113.69 1-22 0.00 297.00 
4 l / 4 2 45 ' 164.00 467.77 2.85 -963.00 2,500.00 
43/44 197 79.91 306.67 3.84 -1,193.00 1,916.00 
45/46 635 50.71 145.40 2.87 -650.00 1,998.00 
4 8 68 127.49 819.16 6.43 "3,509.00 2,088.00 . 
4 9 26 -75.19 619.84 -8.24 -2,724.00 415.00 
5 l / 5 2 4 1 7 155.93 390.09 2.50 -1,509.00 3,332.00 
53/55 447 143.43 609.11 4.25 -951.00 11,329.00 
5 6 78 267.00 634.31 2.38 -1,943.00 5,445.00 
S 8 1 7 2 74.03 462.05 6.24 -4,539.00 1,844.00 
6 0 / 6 1 20 295.75 462.42 1.56 -115.00 1,868.00 
6 3 24 298.17 896.36 3.01 -197.00 4,398.00 
6 6 5 5 161.55 415.40 2.57 -747.00 1,509.00 
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Table 10 
Technical Efficiency 
Hubei 
1990 
Sector 08 
Type n Mean Std. Dev. CV Median Max Min 
SOE 28 0.5383 0.3601 0.6690 0.5145 1.0000 0.0454 
COE 39 0.6164 0.2557 0.4149 0.5698 1.0000 0.2205 
"~ALL 67 0.5837 0.3036 0.5202 0.5507 1.0000 0.0454 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
SOE 4 0.4087 0.4067 0.9951 0.2560 1.0000 0.1228 
COE 16 0.5073 0.2945 0.5807 0.3921 1.0000 0.1783 
ALL 20 0.4875 0.3102 0.6363 0.3666 1.0000 0.1228 
Sector 11 
Type n Mean Std. Dev. CV Median Max Min 
SOE 11 0.5483 0.2970 0.5416 0.4015 1.0000 0.1985 
COE 15 0.6070 0.2708 0.4461 0.5249 1.0000 0.2986 
ALL 26 0.5822 0.2779 0.4773 0.4766 1.0000 0.1985 
Sector 12 
Type n Mean Std. Dev. CV Median Max Min 
SOE 34 0.3941 0.3071 0.7792 0.2715 1.0000 0.0605 
COE 103 0.4680 0.3174 0.6783 0.3376 1.0000 0.0278 
ALL 137 0.4496 0.3154 0.7015 0.3177 1.0000 0.0278 
Sector 16 
Type n Mean Std, Dev. CV Median Max Min 
SOE 33 0.5978 0.2491 0.4166 0.6036 1.0000 0.2148 
COE 6 0.7869 0.2484 0.3157 0.8690 1.0000 0.3750 
""ALL 39 0.6269 0.2552 0.4071 0.6189 1.0000 0.2148 
Sector 17/18 
Type n Mean Std. Dev. CV Median Max Min 
SOE 521 0.3036 0.2175 0.7166 0.2405 1.0000 0.0267 
COE 186 0.2948 0.2005 0.6801 0.2311 1.0000 0.0412 
~Ail 707 0.3013 02131 0.7073 0.2361 1.0000 0.0267 
Sector 19 
Type n Mean Std. Dev. CV Median Max Mi»L 
SOE 134 0.3334 0.2460 0.7379 0.2680 1.0000 0.0379 
CQE 98 0.4432 0.2550 0.5753 0.3850 1.0000 0.0990 
~ALL 232 0.3798 0.2552 0.6718 0.3165 1.0000 0.0379 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
SOE 12 0.6243 0.2540 0.4068 0.5925 1.0000 0.2813 
CQE 3 0.8468 0.2169 0.2562 0.9418 1.0000 0.5986 
~ALL 15 0.6688 0.2567 0.3838 0.5986 1.0000 0.2813 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 61 0.4726 0.3117 0.6596 0.3403 1.0000 0.0805 
COE 14 0.6834 0.3554 0.5200 0.7925 1.0000 0.0668 
75 0.5119 0.3283 0.6414 0.4482 1.0000 0.0668 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min 
SOE 207 0.2221 0.2417 1.0881 0.1240 1.0000 0.0068 
COE 654 0.1928 0.1786 0.9265 0.1329 1.0000 0.0160 
ALL 861 0.1999 0.1959 0.9802 0.1313 1.0000 0.0068 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
SOE 29 0.3497 0.2820 0.8063 0.2628 1.0000 0.0641 
COE 318 0.3072 0.2118 0.6894 0.2365 1.0000 0.0546 
347 0.3108 0.2183 0.7026 0.2410 1.0000 0.0546 
< 
Sector 25 
Type n Mean Std. Dev. CV Median Max Min 
SOE 7 0.3568 0.3249 0.9106 0.1697 1.0000 0.0806 
COE 93 0.4127 0.2646 0.6413 0.3234 1.0000 0.0502 
~AiZ 100 0.4087 0.2677 0.6550 0.3215 1.0000 0.0502 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.4779 0.2934 0.6140 0.3521 1.0000 0.0604 
COE 32 0.5784 0.2981 0.5154 0.5300 1.0000 0.1411 
~AiZ 53 0.5386 0.2976 0.5526 0.4967 1.0000 0.0604 
Sector 27 
Type n Mean Std. Dev. CV Median Max Min 
SOE 16 0.3551 0.1658 0.4668 0.3507 0.6695 0.0617 
COE 87 0.4611 0.2553 0.5536 0.4101 1.0000 0.0286 
"ALL 103 0.4446 0.2459 0.5531 0.3919 1.0000 0.0286 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 50 0.3955 0.2798 0.7074 0.3060 1.0000 0.0186 
CQE 178 0.4166 0.2166 0.5199 0.3588 1.0000 0.1145 
ALL 228 0.4120 0.2314 0.5617 0.3555 1.0000 0.0186 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
SOE 91 0^6640^2160^47520.4126 1.0000 0.1487 
COE 51 0.5973 0.2482 0.4155 0.5598 1.0000 0.2561 
ALL 142 0.5134 0.2391 0.4657 0.4526 1.0000 0.1487 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 7 0.7282 0.2814 0.3864 0.7253 1.0000 0.3326 
COE 41 Q.5697 0.2452 0.4305 0.4905 1.0000 0.2093 
"~ALL 48 0.5928 0.2539 0.4284 0.5393 1.0000 0.2093 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 12 0.6072 0.3127 0.5149 0.5042 1.0000 0.1935 
COE 62 0.4189 0.2607 0.6224 0.3387 1.0000 0.0559 
"~ALL 74 0.4494 0.2765 0.6151 0.3506 1.0000 0.0559 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min 
SOE 56 0.5736 0.2845 0.4960 0.4253 1.0000 0.2019 
COE 4 0.6463 0.2542 0.3933 0.6674 0.9195 0.3311 
~ALL 60 0.5785 0.2812 0.4861 0.4399 1.0000 0.2019 
' Sector 34 
Type n Mean Std. Dev. CV Median Max Min 
SOE 3 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
COE 11 0.5272 0.3234 0.6133 0.4275 1.0000 0.1081 
ALL 14 0.6285 0.3478 0.5533 0.5661 1.0000 0.1081 
Sector 36/37 
Type n Mean Std. Dev. CV Median Max Min 
SOE 198 0.2102 0.2398 1.1410 0.1237 1.0000 0.0078 
COE 271 0.2008 0.1687 0.8401 0.1524 1.0000 0.0213 
"~AiZ 469 0.2047 0.2016 0.9846 0.1430 1.0000 0.0078 
Sector 38 
Type n Mean Std. Dev. CV Median Max Min 
SOE 54 0.4120 0.2734 0.6636 0.3251 1.0000 0.1206 
CQE 33 0.5105 0.2954 0.5786 0.4668 1.00Q0 0.1021 
"AH 87 0.4493 0.2843 0.6328 0.3507 1.0000 0.1021 
Sector 40 
Type n Mean Std. Dev. CV Median Max Min 
SOE 8 0.4758 0.3016 0.6338 0.4254 1.0000 0.1358 
CQE 7 0.7108 0.2678 0.3767 0.7861 1.0000 0.3407 
ALL 15 0.5855 0.3015 0.5150 0.6066 1.0000 0.1358 
Sector 41/42 
Type n Mean Std. Dev. CV Median Max Min 
22 04908 02708 055170.4214 1.0000 0.1457 
COE 45 0.5529 0.2823 0.5106 0.5340 1.0000 0.0980 
—ALL 6 7 0 ^ 3 2 5 0 ^ 7 8 1 0^222~~0.4885~1.0000 0.0980 
Sector 43/44 
Type n Mean Std. Dev. CV Median Max Min 
31 0.4306 0.28450J66070.3633 1.0000 0.0976 
COE 197 0.4138 0.2349 0.5678 0.3645 1.0000 0.0715 
"~ALL 228 04161 0.2416 0.5808 0.3638 1.0000 0.0715 
Sector 45/46 
Type n Mean Std. Dev. CV Median Max Min 
264""""0^895~024260^3820.2125 1.0000 0.0082 
COE 635 0.2150 0.1929 0.8972 0.1587 1.0000 0.0174 
~ALL §99""""0^3690^1130^1 0.17071.0000 0.0082 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 24 0.4046 0.2916 0.7207 0.2958 1.0000 0.0562 
COE 68 0.5651 0.2942 0.5206 0.5137 1.0000 0.0589 
~ALL 92 0.5232 0.3004 0.5741 0.4817 1.0000 0.0562 
Sector 49 
Type n Mean Std. Dev. CV Median Max Min 
SOE 24 0.6169 0.2960 0.4799 0.6077 1.0000 0.0934 
COE 26 0.5805 0.2951 0.5084 0.5273 1.0000 0.1081 
ALL 50 0.5980 0.2931 0.4902 0.5456 1.0000 0.0934 
Sector 51/52 
« 
Type n Mean Std. Dev. CV Median Max Min 
SOE 68 0.2989 0.2622 ~0.8771 0.1862 1.0000 0.0379 
COE 417 0.3078 0.2183 0.7091 0.2477 1.0000 0.0322 
"ALL 485 03066 02247 0.7329 0.2423 1.0000 0.0322 
Sector 53/55 
Type n Mean Std. Dev. CV Median Max Min 
~SOE ^2 0.2488 0.1849 0.7434 0.2001 1.0000 0.0169 
COE 447 0.2805 0.1939 0.6915 0.2299 1.0000 0.0384 
"ALL 7^ 0.26650.1906 0.7150 0.2203 1.0000 0.0169 
Sector 56 
Type n Mean Std. Dev. CV Median Max Mm_ 
SOE 132 0.2951 0.2230 0.7555 0.2236 1.0000 0.0473 
COE 178 0.3490 0.2358 0.6756 0.2738 1.0000 0.0224 
ALL 310 0.3261 0.2316 0.7103 0.2432 1.0000 0.0224 
Sector 58 
Type n Mean Std. Dev. CV Median Max Mi"l 
~SOE 72 0^ 786 0?i901 0^ 821 0.2234 1.0000 0.0290 
COE 172 0.3429 0.2372 0.6917 0.2572 1.0000 0.0424 
"ALL ~~2M 032^ 0^2^ 0^72 0.2503 1.0000 0.0290 
Sector 60/61 
Type n Mean Std. Dev. CV Median Max Min 
-§OE 51 0.4506 0.2854 0.6334 0.3847 1.0000 0.0962 
COE 20 0.6798 0.2598 0.3822 0.6773 1.0000 0-2727 
-"ALL T\ 0^ 152 0^9^ 0.4433 1.0000 0.0962 
Sector 63 
Type n Mean Std. Dev. CV Median Max Min 
"SOE 250^24~~~0^9300^040^ 1-0000 0?l045 
COE 24 0.6424 0.2856 0.4446 0.6497 1.0000 0-2138 
""ALL 9^ 0^ 900 0^ 861 0.5681 1.0000 0.1045 
Sector 66 
Type n Mean Std. Dev. CV Median Max Min 
-§OE 4 02^ 72 Ollll 0^ 184 0.1955 0.5592 0.0816 
COE 56 0.4443 0.3308 0.7446 0.3268 1.0000 0.0442 
""ALL 60 0^ 318 0^2^ 0.3247 1.0000 0.0442 
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Table 10 
Scale Efficiency 
Hubei 
1990 
Sector 08 
Type n Mean Std. Dev. CV Median Max Min 
SOE 28 0.5113 0.3466 0.6778 0.4163 1.0000 0.0702 
COE 39 0.9203 0.1721 0.1870 0.9940 1.0000 0.2726 
~Ail 67 0.7494 0.3279 0.4375 0.9869 1.0000 0.0702 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
SOE 4 0.9592 0.0386 0.0402 0.9649 1.0000 0.9069 
COE 16 0.8668 0.2363 0.2727 0.9727 1.0000 0.1266 
~ALL 20 0.8853 ~0.2139 0.2417 0.9694 1.0000 0.1266 
Sector 11 
Type n Mean Std. Dev. CV Median Max Min 
SOE 11 0.7992 0.1803 0.2256 0.8575 1.0000 0.3870 
COE 15 0.8429 0.1564 0.1855 0.9244 1.0000 0.5834 
ALL 26 0.8244 0.1648 0.2000 0.8646 1.0000 0.3870 
Sector 12 
Type n Mean Std. Dev. CV Median Max Min 
~§OE ~34 0.8257 0.2842 0.3442 0.9953 1.0000 0.1260 
COE 103 0.9567 0.0720 0.0752 0.9778 1.0000 0.5421 
~AiZ 137"0.9242 0.1634 0.1768 0.9885 1.0000 0.1260 
Sector 16 
Type n Mean Std. Dev. CV Median Max Min 
SOE 33 0.8929 0.1187 0.1330 0.9371 1.0000 0.5485 
CQE 6 0.8020 0.2508 0.3127 0.8785 1.0000 0.3480 
""AU 39 0.8789 0.1458 0.1659 0.9371 1.0000 0.3480 
Sector 17/18 
Type n Mean Std. Dev. CV Median Max Min 
SOE 521 0.8611 0.1573 0.1826 0.9319 1.0000 0.1825 
CQE 186 0.9463 0.0890 0.0940 0.9909 1.0000 0.4967 
~ALL 707 08835 0?l473 0?I667 0.9550 1.0000 0.1825 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
"^E 134 0^ 417 00956 0?1016 0.9772 1.0000 0.4836 
CQE 98 0.9540 0.0835 0.0875 0.9926 1.0000 0.5298 
~ALL 232 0.9469 0.0907 0.0958 0.9840 1.0000 0.4836 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
SOE 12 0.7016 0.3252 0.4635 0.8568 1.0000 0.0827 
COE 3 0.5396 0.3930 0.7284 0.5080 0.9474 0.1633 
"ALL 15 0.6692 03311 0.4948 0.8530 1.0000 0.0827 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 61 0.7931 0.2209 0.2785 0.8877 1.0000 0.2594 
COE 14 0.8542 0.2180 0.2553 0.9867 1.0000 0.4208 
ALL 75 0.8045 0.2202 0.2737 0.8992""“1.0000 0.2594 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min 
SOE 207 0.6556 0.2969 0.4529 0.6357 1.0000 0.1194 
COE 654 0.9114 0.1842 0.2022 0.9965 1.0000 0.1549 
~AiJ 861 0.8499 0.2426 0.2854 0.9943 1.0000 0.1194 
* Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
SOE 29 0.8639 0.1689 0.1955 0.9344 1.0000 0.4111 
COE 318 0.9324 0.1022 0.1096 0.9667 1.0000 0.3083 
ALL 347 0.9266 0.1106 0.1194 0.9648 1.0000 0.3083 
Sector 25 
Type n Mean Std. Dev. CV Median Max Min 
SOE 7 0.7098 0.2867 0.4039 0.7873 0.9898 0.2791 
COE 93 0.8796 0.1610 0.1831 0.9673 1.0000 0.4573 
~ALL 100 0.8677 0.1760 0.2028 0.9646 1.0000 0.2791 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.8319 0.1231 0.1479 0.8479 1.0000 0.4817 
COE 32 0.9243 0.0803 0.0869 0.9592 1.0000 0.6871 
"Ail 53 0.8877 0.1084 0.1221 0.8950 1.0000 0.4817 
Sector 27 
Type n Mean Std. Dev. CV Median Max Min 
SOE 16 0.8121 0.1468 0.1807 0.8285 0.9976 0.5612 
CQE 87 0.9030 0.1470 0.1628 0.9690 1.0000 0.3437 
~~AiZ 103 0.8888 0.1499 0.1687 0.9622 1.0000 0.3437 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 50 0.8516 0.1934 0.2330 0.9483 1.0000 0.2419 
COE 178 0.9599 0.0934 0.0973 0.9905 1.0000 0.3399 
~ALL 228 0.9361 0.1316 0.1406 0.9876 1.0000 0.2419 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
SOE 91 0.9128 0.1316 0.1441 0.9632 1.0000 0.2764 
CQE 51 0.9201 0.1551 0.1685 0.9753 1.0000 0.2172 
~AiI 142 0.9154 0.1400 0.1529 0.9683 1.0000 0.2172 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
"^E 7""""0^35801027"""0J917~0.5075"""0.7229 0.4108 
CQE 41 0,7968 0.2073 0.2602 0.9068 1.0000 0.3353 
"~ALL 48 0.7587 0.2159 0.2845 0.7878 1.0000 0.3353 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 12 0.6404 0.2954 0.4613 0.6837 1.0000 0.0728 
COE 62 0.7964 0.1899 0.2385 0.8447 1.0000 0.2306 
—SEE 74 0.7711 0.2160 0.2801 0.8391 1.0000 0.0728 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min 
SOE 56 0.9042 0.1391 0.1538 0.9565 1.0000 0.3766 
CQE 4 0.9800 0.0136 0.0139 0.9813 0.9935 0.9637 
~ALL 60 0.9092 0.1357 0.1492 0.9612 1.0000 0.3766 
* Sector 34 
Type n Mean Std. Dev. CV Median Max Min 
SOE 3 0.8139 0.3223 0.3960 1.0000 1.0000 0.4418 
COE 11 0.6558 0.2658 0.4053 0.7124 1.0000 0.2228 
~ALL 14 0.6897 0.2736 0.3967 0.7262 1.0000 0.2228 
Sector 36/37 
Type n Mean Std. Dev. CV Median Max Min 
SOE 198 0.6566 0.2666 0.4060 0.6979 1.0000 0.1381 
CQE 271 0.8977 0.1686 0.1878 0.9883 1.0000 0.1895 
~ALL 469 0.7959 0.2460 0.3091 0.9193 1.0000 0.1381 
Sector 38 
Type n Mean Std. Dev. CV Median Max Min 
SOE 54 0.9125 0.1018 0.1116 0.9438 1.0000 0.4576 
CQE 33 0.9200 0.0921 0.1001 0.9472 1.0000 0.5935 
ALL 87 0.9153 0.0977 0.1068 0.9459 1.0000 0.4576 
Sector 40 
Type n Mean Std. Dev. CV Median Max Min 
8 0J132""""0.2627036840.7340 1.0000 0.2700 
CQE 7 0.6401 0.2891 0.4516 0.4744 1.0000 0.3441 
"ALL 15 0.6791 0.2679 0.3944 0.6569 1.0000 0.2700 
Sector 41/42 
Type n Mean Std. Dev. CV Median Max Min 
SOE 22 09341 0.1257 0.1345 0.9980 1.0000 05382 
COE 45 0 9544 0.1326 0.1389 0.9985 1.0000 0.2622 
""ALL 67094780^2970?l3690.99851.0000 0.2622 
Sector 43/44 
Type n Mean Std. Dev. CV Median Max Min 
SOE 31 OT8079~0^ 059""“0.2548 0.9056 0.9971 0^ 788 
COE 197 0.8934 0.1452 0.1625 0.9586 1.0000 0.3867 
"All 228 08818 0?I571 0?i781 0.9554 1.0000 0.3788 
Sector 45/46 
Type n Mean Std. Dev. CV Median Max Min 
-^E 264~0^686""""0^329~0^096~0.5210 1.0000 01746 
COE 635 0.7815 0.1982 0.2536 0.8061 1.0000 0.2023 
"ALL 899 0.7190 0.2303 0.3203 0.7415 1.0000 0.1746 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 24 0.7492 0.1898 0.2533 0.7701 1.0000 0.3484 
COE 68 0.8482 0.1820 0.2146 0.9330 1.0000 0.4026 
ALL 92 0.8224 0.1882 0.2288 0.8913 1.0000 0.3484 
Sector 49 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 24 0.7629 0.2314 0.3033 0.7371 1.0000 0.2186 
COE 26 0.8749 0.1754 0.2005 0.9597 1.0000 0.4816 
~~ALL 50 08211 0.2098 0.2555 0.9339 1.0000 0.2186 
Sector 51/52 
« 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 68 0.7453 0.2151 ~~0.2886 0.7798 0.9992 0.0531 
COE 417 0.8513 0.1667 0.1958 0.9229 1.0000 0.2291 
"ALL 485 0.8365 ~~0.1779 0.2127 0.9122 1.0000 0.0531 
Sector 53/55 
Type n Mean Std. Dev. CV Median Max Min 
~SOE ^2 06641 0?1767 0.2661 0.6251 1.0000 0.1395 
COE 447 0.8219 0.1757 0.2137 0.8593 1.0000 0.1342 
"ALL 7^ 0^24 0?1927 0.2561 0.7358 1.0000 0.1342 
Sector 56 
Type n Mean Std. Dev. CV Median Max Min_ 
SOE 132 0.9007 0.1587 0.1761 0.9930 1.0000 0.2995 
COE 178 0.9185 0.1496 0.1629 0.9910 1.0000 0.1486 
"ALL 3?0 091^ 0.1685 0.9915 1.0000 0.1486 
Sector 58 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 72 0^4^ 0.1153 0.9983 1.0000 0.6107 
COE 172 0.9475 0.1080 0.1140 0.9940 1.0000 0.4129 
~ALL 244 0.9476 0.1082 0.1141 0.9964 1.0000 0.4129 
Sector 60/61 
Type n Mean Std. Dev. CV Median Max Min 
SOE 51 0.9206 0.0888 0.0965 0.9576 1.0000 0.6543 
COE 20 0.8256 0.1701 0.2061 0.8806 1.0000 0.5543 
""ALL 71 0^ 938 5 1 ^ 0.1386 0.9423 1.0000 0.5543 
Sector 63 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 25 0^ 317 01 625 0.1953 0.8906 0.9986 0.4693 
COE 24 0.9179 0.0896 0.0976 0.9390 1.0000 0-6514 
""ALL 49 0^ 7^ """0?I376~~~0?I575 0.9346 1.0000 0.4693 
Sector 66 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 4 0^6 0^ 847 0.4676 0.9743 0.3689 
COE 56 0.7194 0.3040 0.4225 0.8671 1.0000 0.1226 
—A[I 60 0^ 028 0^68 0.8307 1.0000 0.1226 
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Overall Efficiency 
Hubei 
1990 
Sector 08 
Type n Mean Std. Dev. CV Median Max Min 
SOE 28 0.1952 0.1797 0.9204 0.1364 0.8629 0.0314 
COE 39 0.5502 0.2357 0.4284 0.5226 1.0000 0.2195 
ALL 67 0.4018 0.2762 0.6874 0.3552 1.0000 0.0314 
Sector 10 
Type n Mean Std, Dev. CV Median Max Min 
SOE 4 0.3981 0.4106 ""“1.0316 0.2370 1.0000 0.1183 
COE 16 0.4191 0.2761 0.6588 0.3576 1.0000 0.1266 
ALL 20 0.4149 0.2948 0.7104 0.3353 1.0000 0.1183 
Sector 11 
Type n Mean Std. Dev. CV Median Max Min^  
SOE 11 0.4425 0.2722 0.6151 0.3427 1.0000 0.1163 
COE 15 0.4975 0.2294 0.4611 0.3984 1.0000 0.2894 
"ALL 26 0.4742 0.2447 0.5159 0.3722 1.0000 0.1163 
Sector 12 
Type n Mean Std. Dev. CV Median Max Min 
SOE 34 0.2619 0.1902 0.7261 0.2252 1.0000 0.0603 
COE 103 0.4418 0.2967 0.6714 0.3171 1.0000 0.0271 
""ALL 137 0.3972 0.2844 0.7160 0.2896 1.0000 0.0271 
Sector 16 
Type n Mean Std. Dev. CV Median Max Min 
SOE 33 0.5329 0.2350 0.4409 0.5485 1.0000 0.1773 
COE 6 0.6753 0.3331 0.4933 0.7141 1.0000 0.1305 
~ALL 39 05548 0.2526 0^ 553 0.5531 1.0000 0.1305 
Sector 17/18 
Type n Mean Std. Dev. CV Median Max Min 
521 0.2504 0?I798 07178 0.2000 1.0000 0.0182 
COE 186 0.2741 0.1835 0.6696 0.2182 1.0000 0-0401 
"ALL 707 0.2567 0.1809 0.7050 0.2041 1.0000 0.0182 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
"^E 1340^0530^088""""0^840~~0.2597 1.0000 0.0192 
COE 98 0.4226 0.2506 0.5929 0.3479 1.0000 0.0944 
~ALL 232~~~0^ 549”"“0^ 342""""0^ 600""""0.2942 1.0000 0.0192 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
12 0.4143 0.2824 0.6816 0.3345 1.0000 0.0827 
CQE 3 0.4096 0.2235 0.5457 0.5080 0.5671 0.1538 
~ALL 15 0.4134 0.2642 0.6391 0.3633 1.0000 0.0827 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 61 0.3623 0.2663 0.7351 0.2650 1.0000 0.0311 
COE 14 0.5814 0.3581 0.6160 0.5611 1.0000 0.0646 
"7H 75 0.4032 0.2957 0.7333 0.2863 1.00000.0311 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min 
SOE 207 0.0984 0.1008 1.0241 0.0738 1.0000 0.0068 
COE 654 0.1662 0.1530 0.9209 0.1173 1.0000 0.0159 
"~AiZ 861 0.1499 0.1451 0.9681 0.1074 1.0000 0.0068 
4
 Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
SOE 29 0.2771 0.1968 0.7102 0.2494 0.9801 0.0475 
COE 318 0.2815 0.1906 0.6771 0.2213 1.0000 0.0350 
~Ail 347 0.2811 0.1908 0.6788 0.2215 1.0000 0.0350 
Sector 25 
Type n Mean Std. Dev. CV Median Max Min 
SOE 7 0.2126 0.1318 0.6196 0.1650 0.3901 0.0278 
COE 93 0.3459 0.2140 0.6186 0.2812 1.0000 0.0493 
~ALL 100 0.3366 0.2116 0.6286 0.2808 1.0000 0.0278 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.3902 0.2516 0.6448 0.2988 1.0000 0.0603 
COE 32 0.5366 0.2889 0.5383 0.4918 1.0000 0.1206 
~ALL 53 0.4786 0.2816 0.5885 0.4405 1.0000 0.0603 
Sector 27 
Type n Mean Std. Dev. CV Median Max Min 
SOE 16 0.2708 0.0993 0.3666 0.2577 0.4052 0.0601 
CQE 87 0.3989 0.2057 0.5156 0.3562 1 0000 0.0257 
~AiZ 103 0.3790 0.1982 0.5230 0.3496 1.0000 0.0257 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
50~~0^0770^7400^6540.25770.8030 0.0045 
COE 178 0.3946 0.2010 0.5093 0.3364 1.0000 0.1130 
ALL 228 0.3755 0.1983 0.5280 0.3289 1.0000 0.0045 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
"^E 91 0^1660?18030^3270.3758 1.0000 0.0411 
CQE 51 0.5379 0.2331 0.4334 0.4529 1.0000 0-2172 
"ALL 142"""04601 02084"""045290.4097 1.0000 0.0411 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 7 0.4015 0.2004 0^ 992 0.3556 0.7229 0.1688 
COE 41 0.4468 0.2237 0.5005 0.3864 1.0000 0.1360 
""ALL 48 0.4402 0.2190 0.4975 0.3850 1.0000 0.1360 
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Table 11 
Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 12 0.3622 0.2707 0.7476 0.3151 1.0000 0.0728 
COE 62 0.3179 0.2122 0.6677 0.2854 1.0000 0.0353 
ALL 74 0.3251 0.2213 0.6807 0.2879 1.0000""“0.0353 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min 
SOE 56 0.5115 0.2619 0.5121 0.3938 1.0000 0.1019 
COE 4 0.6316 0.2434 0.3854 0.6516 0.8957 0.3273 
"^ LL 60 0.5195 0.2605 0.5015 0.4003 1.0000 0.1019 
* Sector 34 
Type n Mean Std. Dev. CV Median Max Min 
SOE 3 0.8139 0.3223 0.3960 1.0000 1.0000 0.4418 
COE 11 0.3303 0.2598 0.7867 0.3022 1.0000 0.0671 
"ALL 14 0.4339 0.3322 0.7654 0.3334 1.0000 0.0671 
Sector 36/37 
Type n Mean Std. Dev. CV Median Max Min 
SOE 198 0.1050 0.1201 1.1436 0.0735 1.0000 0.0035 
COE 271 0.1681 0.1338 0.7958 0.1325 1.0000 0.0207 
~ALL 469 0.1415 0.1318 0.9316 0.1105 1.0000 0.0035 
Sector 38 
Type n Mean Std. Dev. CV Median Max Min 
SOE 54 0.3678 0.2367 0.6435 0.3090 1.0000 0.1070 
COE 33 0.4857 0.3062 0.6306 0.3851 1.0000 0.0606 
"ALL 87 0.4125 0.2697 0.6537 0.3171 1.0000 0.0606 
Sector 40 
Type n Mean Std. Dev. CV Median Max Min 
SOE 8 0.3625 0.3299 0.9100 0.2418 1.0000 0.0892 
CQE 7 0.4484 0.2726 0.6079 0.3960 1.0000 0.1481 
~ALL 15 0.4026 0.2970 0.7378 0.3317 1.0000 0.0892 
Sector 41/42 
Type n Mean Std. Dev. CV Median Max Min 
22 0.4358 0.2039 0.4678 0.4211 1.0000 0.1446 
CQE 45 0.5276 0.2747 0.5206 0.5048 1.0000 0.0514 
"ALL 67 0^ 975 02558 05141 0.4642 1.0000""0.0514 
Sector 43/44 
Type n Mean Std. Dev. CV Median Max Min 
SOE 31 0.3090 0.1509 0.4883 0.3229 0.6134 0.0501 
COE 197 0.3605 0.2034 0.5643 0.3099 1.0000 0.0326 
~ALL 228~0^5350^976~0^591 0.31271.00000.0326 
Sector 45/46 
Type n Mean Std. Dev. CV Median Max Min 
SOE 264 0.1284 0.0834 0.6495 0.1077 0.5514 0.0050 
COE 635 0.1560 0.1469 0.9411 0.1136 1.0000 0.0170 
- ^ 1 899 0.1479 0.1320 0.8922 0.1123 1.0000 0.0050 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 24 0.2785 0.1906 0.6843 0.2486 0.7534 0.0561 
COE 68 0.4698 0.2701 0.5750 0.3718 1.0000 0.0282 
ALL 92 0.4199 0.2646 0.6303 0.3386 1.0000 0.0282 
Sector 49 
Type n Mean Std. Dev. CV Median Max Miri 
SOE 240.4509 0.2504 0.5552 0.4028 1.0000 0.0906 
COE 26 0,4974 0.2743 0.5516 0.4745 1.0000 0.0965 
ALL 50 0.4751 0.2615 0.5504 0.4319 1.0000 0.0906 
Sector 51/52 
Type n Mean Std. Dev. CV Median Max Min 
~SOE ^ 0.18190.1154 ~~0.6344 0.1459 0.5864 0.0303 
COE 417 0.2438 0.1577 0.6469 0.2029 1.0000 0.0317 
ALL 485 0.2351 0.1539 0.6546 0.1966 1.0000 0.0303 
Sector 53/55 ! 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 0.1499 0.1043 0.6958 0.1276 1.0000 0.0151 
COE 447 0.2226 0.1628 0.7312 0,1786 1.0000 0.0345 
"ALL 7^ 0.1906 0.1446 0.7586 0.1522 1.0000 0.0151 
Sector 56 
Type n Mean Std. Dev. CV Median Max Min 
"SOE 132 0.2462 0.1598 0.6490 0.20021.0000 0.0471 
COE 178 0.3084 0.2086 0.6762 0.2445 1.0000 0.0191 
""ALL 310 0.2819 0.1915 0.6794 0.2233 1.0000 0.0191 
Sector 58 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 72 0^ 581 01702 0.6595 0.2064 1.0000 0.0290 
COE 172 0.3159 0.2086 0.6603 0.2482 1.0000 0.0424 
~~ALL 244 0^88 51^6 06675 0.2340 1.0000 0.0290 
Sector 60/61 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 51 0^4^ 02527 0.6226 0.3496 1.0000 0.0815 
COE 20 0.5424 0.2192 0.4042 0.5128 1.0000 0.2679 
~~ALL 71 0.4443 0.2500 0.5626 0.3888 1.0000 0.0815 
Sector 63 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 25 0^4 0^ 136 0.4928 0.4565 0.9423 0.1033 
COE 24 0.5938 0.2793 0.4703 0.6010 1.0000 0.1967 
"ALL 4^9 0.5120 0.2584 0.5046 0.5052 1.0000 0.1033 
Sector 66 
Type n Mean Std. Dev. CV Median Max Min 
-§OE 4 0?M50 00610 0^04 0.0871 0.2063 0.0795 
COE 56 0.2889 0.2556 0.8847 0.2019 1.0000 0.0147 
—ALL 60 02TO 02510 09^1 0.1974 1.0000 0.0147 
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Table 42 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
Hubei 
1990 
"""" Sum of Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
08 872.0 952.0 78.66 -1.01 
10 31.5 42 .0 10.58 -0.94 
11 133.0 148.5 19.27 -0.78 
12 2,117.5 2,346.0 200.68 -1.14 
16 620.0 . 660.0 25.69 -1.54 * 
17/18 184,757.0 184,434.0 2,391.12 0.13 
19 13,635.5 15,611.0 504.96 -3.91*** 
20 86.0 96.0 6.93 -1.37 * 
21 2,160.0 2,318.0 73.54 -2.14** 
22 85,437.5 89,217.0 3,118.44 -1.21 
24 5,230.5 5,046.0 517.14 0.36 
25 277.0 353.5 74.02 -1-03 
26 503.0 567.0 54.99 -1.15 
27 689.0 832.0 109.84 -1.30 * 
28 5,148.5 5,725.0 412.12 - 1 . 4 0 * 
29 5,724.0 6,506.5 235.17 -3.33 *** 
30 221.5 171.5 34.23 1.45 * 
31 601.0 450.0 68.19 2.21 ** 
33 1,689.0 1,708.0 33.74 -0.55 
34 36.0 22.5 6.42 2.02 ** 
36/37 42,401.5 46,530.0 1,449.69 -2.85*** 
38 2,169.5 2,376.0 114.32 -1.80** 
40 51.0 64 .0 8.64 -1.45 * 
41/42 676.5 748.0 74.90 -0.95 
43/44 3,520.0 3,549.5 341.38 -0.08 
45/46 135/162.5 118,800.0 3,545.84 4.61*** 
48 841.0 1,116.0 112.46 -2.44 *** 
49 635.0 612.0 51.50 0.44 
51/52 14,797.0 16,524.0 1,071.64 -1.61 * 
53/55 131,807.5 140,800.0 3,238.77 -2.78 *** 
56 1 8 , 4 8 3 . 0 2 0 , 5 2 6 . 0 7 8 0 . 3 4 - 2 . 6 2 * * * 
58 7,781.0 8,820.0 502.83 -2.07 ** 
60/61 1,598.5 1,836.0 78.23 -3.03*** 
63 573.0 625.0 50.00 -1.03 
gg 8 3 ^ 122.0 33.74 -1.14 
Note 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 42 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
Hubei 
1990 
Sum of Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
08 602.5 952.0 78.66 -4.44 *** 
10 45.0 42.0 10.58 0.24 
11 135 . 0 148 .5 19.27 -0.67 
12 2,280.0 2,346-0 200.68 -0.33 
16 669.0 , 660.0 25.69 0.33 
17/18 167,814.0 184,434.0 2,391.12 -6.95 *** 
19 14,755.0 15,611.0 504.96 -1.69 ** 
20 99.0 96.0 6.93 0.36 
21 2,184.0 2,318.0 73.54 -1.82 ** 
22 51,280.0 89,217.0 3,118.44 -12.17 *** 
24 3,864.5 5,046.0 517.14 -2.28 ** 
25 205.0 353.5 74.02 -2.00 ** 
26 401.5 567.0 54.99 -3.00 … 
27 524.0 832.0 109.84 -2.80 *** 
28 3,801.0 5,725.0 412.12 -4.67*** 
29 6,046.5 6,506.5 235.17 -1.95 ** 
30 75.0 171.5 34.23 -2.80 *** 
31 340.0 450 .0 68 .19 -1.61 * 
33 1,661.0 1,708.0 33.74 -1.38 * 
34 30.0 22.5 6.42 1.09 
36/37 32,191.0 46,530.0 1,449.69 -9.89 … 
38 2,328.0 2,376.0 114-32 0.42 
40 67.5 64.0 8.64 0.35 
41/42 690.0 748.0 74.90 -0.77 
43/44 2,708.0 3,549.5 341.38 -2.46 … 
45/46 75,734.0 118,800.0 3,545.84 -12.15 *** 
48 868.5 1,116.0 112.46 - 2 . 2 0 " 
49 535.0 612.0 51.50 -1.49 * 
51/52 12,036.0 16,524.0 1,071.64 -4.19*** 
53/55 102,857.0 140,800.0 3,238.77 -11.72 *** 
56 20,443.5 . 20,526.0 780.34 _0.11 
58 9,555.0 8,820.0 502.83 1.46 * 
60/61 1,953.0 1,836.0 78.23 1 .49* 
6 3 542.0 625.0 50.00 -1.65 ** 
66 9 1 J 122.0 33.74 -0.90 
Note 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
*•*= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 1 5 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
Hubei 
1990 
Sum of Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
08 4 9 9 . 0 9 5 2 . 0 7 8 . 6 6 -5.75 *** 
10 3 3 . 0 4 2 . 0 1 0 . 5 8 - 0 . 8 0 
11 1 3 1 . 0 1 4 8 . 5 1 9 . 2 7 - 0 . 8 8 
12 1 , 7 4 7 . 0 2 , 3 4 6 . 0 2 0 0 . 6 8 - 2 . 9 8 * * * 
16 6 3 0 . 0 6 6 0 . 0 2 5 . 6 9 - 1 . 1 5 
17/18 179,586.5 184,434.0 2,391.12 _2‘03 ** 
19 1 3 , 5 9 4 . 0 1 5 , 6 1 1 . 0 5 . 0 4 . 9 6 - 3 . 9 9 * * * 
20 9 4 . 0 9 6 . 0 6 . 9 3 - 0 . 2 2 
21 2 , 1 6 8 . 0 2 , 3 1 8 . 0 7 3 . 5 4 - 2 . 0 3 * * 
2 2 6 4 , 0 6 0 . 5 8 9 , 2 1 7 . 0 3 , 1 1 8 . 4 4 - 8 . 0 7 * * * 1 
24 5 , 0 0 9 . 5 5 , 0 4 6 . 0 5 1 7 . 1 4 - 0 . 0 7 
25 2 2 5 . 0 3 5 3 . 5 7 4 . 0 2 - 1 . 7 3 * * 
26 4 6 4 . 5 5 6 7 . 0 5 4 . 9 9 - 1 - 8 5 * * 
2 7 5 5 7 . 0 8 3 2 . 0 1 0 9 . 8 4 - 2 . 5 0 … 
28 4 , 5 0 4 . 5 5 , 7 2 5 . 0 4 1 2 . 1 2 - 2 . 9 6 * * * 
29 5 , 7 6 7 . 0 6 , 5 0 6 . 5 2 3 5 . 1 7 - 3 . 1 4 * * * 
30 1 5 7 . 0 1 7 1 . 5 3 4 . 2 3 - 0 . 4 1 
3 1 4 8 7 . 0 - 4 5 0 . 0 6 8 . 1 9 0 . 5 4 
33 1 , 6 7 2 . 0 1 , 7 0 8 . 0 3 3 . 7 4 - 1 . 0 5 
34 3 6 . 0 2 2 . 5 6 . 4 2 . 2 . 0 2 * * 
36/31 3 3 , 8 6 1 . 5 4 6 , 5 3 0 . 0 1 , 4 4 9 . 6 9 8 . 7 4 * * * 
38 2,158.0 2,376.0 114.32 -1.90 ** 
40 53.5 64.0 8.64 -1.16 
41/42 648.0 748.0 74.90 -1.33 * 
43/44 3,255.0 3,549.5 341,38 -0.86 
45/46 1 1 2 , 6 0 1 . 5 1 1 8 , 8 0 0 . 0 3 , 5 4 5 . 8 4 1 ‘ 7 5 * * 
48 7 2 4 . 5 1 , 1 1 6 . 0 1 1 2 . 4 6 - 3 . 4 8 * * * 
4 9 5 8 7 . 0 6 1 2 . 0 5 1 . 5 0 - 0 . 4 8 
51/52 1 2 , 6 0 5 . 0 1 6 , 5 2 4 . 0 1 , 0 7 1 . 6 4 - 3 . 6 6 * * * 
53/55 1 1 3 , 9 5 2 . 5 1 4 0 , 8 0 0 . 0 3 , 2 3 8 . 7 7 - 8 . 2 9 * * * 
56 18,268.0 20,526.0 780.34 -2.89*** 
58 7,710.0 8,820.0 502.83 -2 .21** 
60/61 1,620.5 1,836.0 78.23 -2.75*** 
6 3 527.0 625.0 50.00 -1.95 ** 
66 64^0 122.0 33.74 -1.70 ** 
i 
Note 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 16 
Gross National Product (GNP) 
Shanghai 
1978-1992 
(in Billion Yuan, Current Price) 
II 
Primary Secondary Industry Tertiary 
I|Mar GNP Industry Industry Industry 
2 7 . 2 8 ( 1 0 0 . 0 % ) 1 . 1 0 (4.0%) 21.11 (77.4%) 20.75 (76.0%) 5.08 (18.6%) 
• 7 9 28.64 (100^0%) 1.14 (4.0%) 22.12 (77.2%) 21.66 (75.6%) 5.38 (18.8%) 
• 80 31.19 (100,0%) 1.01 (3.2%) 23.61 (75.7%) 23.09 (74.0%) 6.57 (21.1%) 
32.48 (100.0%) 1.06 (3.3%) 24.43 (75.2%) 23.71 (73.0%) 6-98 (21.5%) 
> H 8 2 33.71 (100.0%) 1.33 (3.9%) 24.93 (74.0%) 24.08 (71.4%) 7.44 (22.1%) 
83 35.18 (100.0%) 1.35 (3.8%) 25.53 (72.6%) 2 4 . 6 3 (70.0%) 8.30 (23.6%) 
84 39.09 (100.0%) 1.73 (4,.4%) 27.54 (70.5%) 26.32 (67.3%) 9.82 (25.1%) 
• 85 46 .68 (100.0%) 1.95 (4.2%) 32.56 (69.8%) 31-11 (66.7%) 12.16 (26.1%) 
• 86 49.08 (100.0%) 1.97 (4.0%) 33.60 (68.5%) 31.89 (65.0%) 13.51 (27.5%) 
• 87 54.55 (100.0%) 2.16 (4.0%) 36.44 (66.8%) 33.65 (61-7%) 15.95 (29.2%) 
J K 8 8 64.83 (100.0%) 2 .74 (4.2%) 43 .31 (66.8%) 39.95 (61.6%) 18.79 (29.0%) 
_ 8 9 69.65 (100.0%) 2.96 (4.3%) 46.62 (66,9%) 43 .29 (62.2%) 20.07 (28.8%) 
|"»90 74.47 (100.0%) 3.26 (4.4%) 48.27 (64.8%) 44.69 (60.0%) 22.94 (30.8%) 
j g g i 85.77 (100.0%) 3.34 (3.9%) 55.13 (64.3%) 51.55 (60.1%) 27.30 (31.8%) 
m 9 2 106.59 (100.0%) 3,42 (3,2%) 67.74 (63.5%) j 63.67 (59.7%) 35.44 (33.2%) | 
.JB if I 
p 
T I )I 
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Table 42 
Gross Value of Industrial Output and Composition 
Shanghai 
1978-1992 
(in Billion Yuan, 1990 Constant Price) 
State Collective Foreign-funded 
H|' Year Total Enterprises Enterprises Enterprises Other 
K 1978 77.40 (100.0%) 70.57 (91.2%) 6.83 (8.8%) 0.00 (0.0%) 0 . 00 (0.0%) 
1 1979 84.08 (100.0%) 75.96 (90.3%) 8.12 (9.7%) 0.00 (0.0%) 0.00 (0.0%) 
I 1980 89.57 (100.0¾) 78.24 (87.4¾) 10.38 (11.6%) 0.04 (0.0%) 0.91 (1.0%) 
1981 92 .89 (100 . 0%) 79.22 (85.3%) 12 .11 (13.0%) 0.05 (0.1%) 1.51 (1.6%) 
1982 97.23 (100.0%) 82.31 (84.6%) 12.88 (13.3%) 0 . 08 (0.1%) 1.96 (2.0%) 
ft 1983 104.03 (100.0%) 86.52 (83.2%) 15.01 (14.4%) 0.10 (0.1%) 2 .40 (2.3%) 
»1984 114.31 (100.0%) 93.32 (81.6%) 18.10 (15.8%) 0 .13 (0.1%) 2 .76 (2.4%) 
K 1985 129.80 (100.0¾) 100.63 (77.5%) 25.09 (19.3%) 0.39 (0.3%) 3.69 (2.8%) 
1 . 1 9 8 6 136.96 (100.0%) 104.36 (76.2%) 26.51 (19.4%) 1. 03 (0.7%) 5 . 06 (3.7%) 
I 1987 146.20 (100.0%) 106.53 (72.9%) 29.34 (20.1%) 1.73 (1.2%) 8.60 (5.9%) 
1 1988 161.57 (100 . 0%) 109.66 (67..9%) . 36 .41 (22.5%) 3 .52 (2.2%) 11.99 (7.4%) 
I 198 9 166.37 (100.0%) 109.40 (65.8%) 35.97 (21.6%) 6.25 (3.8%) 14.76 (8.9%) 
f 1990 173.10 (100.0%) 119.36 (6,9.0%) 29.63 (17.1%) 9.48 (5.5%) 14.64 (8.5%) 
I 1991 197.50 (100.0%) 127.48 (64.5%) 36.19 (18.3%) 16.28 (8.2%) 17.56 (8.9%) 
\ 1992 237.41 (100 . 0%) 131.14 (55.2¾) 45.78 (19.3¾) 26 .81 (11.3¾) 33.68 (14.2%) 
j! 
128 
Table 42 
Industrial Staff and Workers 
Shanghai 
1978-1992 
(in 1,000 persons) 
State Collective 
H Year Total Enterprises Enterprises Other 
H 1978 2,284 . 6(100.0%) 1,802 .3(78.9%) 224.6 (9.8%) 257.7 (11.3%) 
I 1979 2 ,403 .1 (100.0%) 1,900.2 (79.1%) 245.6 (10.2%) 257.3 (10.7%) 
1x980 2,492.1 (100.0%) 1,944.3 (78.0%) 285.2 (11.4%) 262.6 (10.5%) 
•1981 2,598.9 (100.0%) 2,010.7 (77.4%) 312.1 (12.0%) 276.1 (10.6%) 
f X9 82 2,659.2 (100.0%) 2,053.2 (77.2%) 325.9 (12.3%) 280.1 (10.5%) 
I 1983 2,697.1 (100,0%) '2,078 .8 (77.1%) 344.2 (12.8%) 274-1 (10.2%) 
I 1984 2,703.2 (100.0%) 2,060.8 (76.2%) 337.5 (12.5%) 3 04,9 (11.3%) 
I 1985 2,707.4 (100 .0%) 2,067.3 (76.4%) 352.8 (13.0%) 287.3 (10.6%) 
I 1986 2,743.6 (100.0%) 2,102.7 (76.6%) 363 .8 (13.3%) 277.1 (10.1%) 
I 1987 2 , 7 4 2 . 2 ( 1 0 0 . 0 % ) 2 , 1 2 5 .6 (77 .5%) 3 7 1 . 2 (13-5%) 2 4 5 . 4 (8 .9%) 
I 1988 2,750.0 (100.0%) 2,130.6 (77.5%) 369.9 (13.5%) 249 .5 (9.1%) 
I 1989 2,729.4 (100.0%) 2,083.9 (76.4%) 387.2 (14,2%) 258,3 (9.5%) 
I 1990 2,745.7 (100.0%) 2,099.1 (76.5%) 384.0 (14.0%) 262-6 (9.6%) 
I 1991 2,750.4 (100.0%) 2,089.9 (76.0%) 383.3 (13,9%) 277.2 (10.1%) 
j, 1992 2,754.2 (100 .0%) 2,099.9 (76,2%) 372.9 (13.5¾) 281.4 (10.2%) 
• . . . . 
1 
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Table 42 
Foreign-Funded Enterprises 
Shanghai 
1979-1992 
« 
Number 
Equity Contractual Wholly 
Year Total Joint Ventures Joint Ventures Foreign Owned 
1979-1988 512 409 98 5 
1989 199 175 15 9 ! 
1990 201 159 12 30 
1991 365 292 23 50 
199 2 2, 012 1, 602 241 169 . 
Total 3,289 2,637 389 263 
Committed Capital (in Million US$) 
Equity Contractual Wholly 
Year Total Joint Ventures Joint Ventures Foreign Owned 
1979-1988 2,147.52 1,057.69 1,056.56 33.27 
1989 359.75 185.91 26.29 147.55 
1990 374 .63 198.00 40.25 136.38 
1991 450.01 335.61 6.66 107.74 
199 2 3,357.25 2,371.88 382.93 602.44 
Total 6,689.16 4,149.09 1,512.69 1,027.38 
Paid-in Capital (in Million US$) 
Equity Contractual Wholly 
Year Total Joint Ventures Joint Ventures Foreign Owned 
1979-1988 781.30 447.45 329.59 4.26 
1989 422.12 327.52 94.60 
1990 177.19 107.71 67.46 2.02 
1 
1991 ,- 175.27 129.98 16.73 28.56 
199 2 789. 96 633.79 80.18 75.99 
Total 2,345.84 1,646.45 588.56 110.83 
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_ Table 20 
I Distribution of Enterprises 
_ Shanghai 
I 1989-1992 
_| Sector SOE COE IJV\ Row Total 
I 3 161 "64 ~ 3 ~ 228 5^ 4 
I 4 21 26 2 49 1.2 
_ 7 245 210 22 477 11.4 
_ 8 33 176 10 219 5.2 
_ 9 30 28 9 67 1.6 
• 10 18 8 2 28 0.7 
• 13 45 55 2 102 2.4 
B 14 58 49 5 112 2.7 
• f5 14 46 3 63 1.5 
_ 19 108 116 7 231 5.5 
• 20 43 30 2 75 1.8 
I 22 25 32 2 59 1.4 
I 23 37 115 10 162 3.9 
|t 24 72 149 5 226 5.4 
il 26 21 40 2 63 1.5 
I 27 131 263 9 403 9.6 
S 28 412 417 12 841 20.1 
1 29 60 80 5 145 3.5 
I 30 98 206 5 309 7.4 
I 31 46 87 10 143 3.4 
I 32 59 70 3 132 3.2 
I 33 9 41 2 52 1.2 
I Column Total 1746 2308 132 4186 
| [ % 41.7 55.1 a 2 j 100.0 
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Table 21 
A List of Industrial Branches 
Shanghai 
Sector Industrial Branch 
3 Food Manufacturing 
4 Beverage Manufacturing 
7 Textile Industry 
8 Apparel and Other Textile Products 
9 Leather, Furs and Their Products 
10 Timber Processing, Bamboo, Cane, Palm Fiber and Straw Products 
13 Printing 
14 Cultural, Educational and Sports Articles 
15 Arts and Crafts Articles 
19 Chemicals and Allied*Products 
20 Medical and Pharmaceutical Products 
22 Rubber Products 
23 Plastic Products 
24 Building Materials and Other Non-Metal Mineral Products 
26 Smelting and Pressing of Non-Ferrous Metals , 
27 Metal Products 
28 Machine Building Industry 
29 Transportation Equipment 
30 Electric Equipment and Machinery 
31 Electronic and Telecommunications Equipment 
32 Instruments, Meters and Other Measuring Equipment 
33 Other Manufacturing . 
1 
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Table 21 
Summary Statistics 
Shanghai 
Labor (person) 
1989 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 297.39 467.76 1.57 3,943.00 10.00 
4 21 494.29 529.55 1.07 2,474.00 66.00 
7 245 1,402.13 1,560.24 1.11 9,845.00 24.00 
8 33 411.03 248.94 0.61 1,003.00 37.00 
9 30 402.33 377.95 0.94 2,078.00 79.00 
10 18 592.78 516.79 0.87 1,594.00 184.00 
13 45 531.56 484.37 0.91 2,438.00 40.00 
14 58 499.88 269.45 0.54 1,549.00 118.00 
15 14 400.14 249.09 0.62 1,005.00 35.00 
19 108 739.23 716.41 0.97 3,535.00 53.00 
20 43 614.60 622.02 1.01 2,350.00 53.00 
22 25 922.32 727.05 0.79 2,789.00 106.00 
23 37 415.43 394.28 0.95 2,069.00 75.00 
24 72 844.69 1,093.02 1.29 7,501.00 44.00 
26 21 1,016.05 1,255.54 1.24 5,781.00 115.00 
27 131 475.24 455.70 0.96 3,915.00 28.00 
28 412 935.78 1,270.83 1.36 9,668.00 14.00 
29 60 1,430.92 2,379.49 1.66 13,080.00 46.00 
30 98 929.40 1,146.59 1.23 8,858.00 27.00 , 
31 46 1,010.07 766.76 0.76 3,160.00 82.00 
32 59 636.03 552.37 0.87 2,842.00 75.00 
33 9 309.78 280.59 0.91 822.00 35.00 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 168.41 127.84 0.76 891.00 26.00 
4 26 196.12 167.29 0.85 890.00 44.00 
7 210 348.65 255.23 0.73 1,655.00 30.00 
8 176 289.88 189.46 0.65 1,217.00 33.00 
9 28 156.89 110.03 0.70 467.00 39.00 
10 8 157.63 78.45 0.50 270.00 61.00 
13 55 161.24 77.06 0.48 382.00 26.00 
14 49 233.98 142.96 0.61 610.00 21.00 
15 46 290.78 240.33 0.83 1,182.00 57.00 
19 116 197.22 160.26 0.81 1,007.00 33.00 
20 30 25243 172.56 0.68 888.00 34.00 
22 32 255.94 181.58 0.71 884.00 74.00 
23 115 236.21 195.40 0.83 1,423.00 25.00 
24 149 274.75 152.81 0.56 982.00 34.00 
26 40 200.03 108.06 0.54 521.00 32.00 
27 263 254.51 155.95 0.61 963.00 12.00 
28 417 262.84 239.98 0.91 3,400.00 20.00 
29 80 278.09 215.09 0.77 1,131.00 35.00 
30 206 277.36 221.73 0.80 1,418.00 29.00 
31 87 393.33 311.28 0.79 1,433.00 19.00 
32 70 242.01 169.87 0.70 911.00 46.00 
33 4"] 218.27 242.48 1.11 1,500.00 11.00 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 75 00 64.12 0.85 149.00 36.00 
4 2 199 50 185.97 0.93 331.00 68.00 
7 22 356 09 291.16 0.82 1,342.00 114.00 
8
 1 0 215 10 159.78 0.74 480.00 41.00 
g g 155 44 88.86 0.57 341.00 20.00 
1 0 2 101 00 53.74 0.53 139.00 63.00 
1 3 2 37 50 17.68 0.47 50.00 25.00 
1 4 5 269 20 118.45 0.44 408.00 165.00 
1 5 3 81 00 57.38 0.71 147.00 43.00 
1 9 7 121 29 110.07 0.91 335.00 35.00 
20 2 158.50 161.93 1.02 273.00 44.00 
22 2 , 173 50 26.16 0.15 192.00 155.00 
23
 1 0 74 40 34.53 0.46 125.00 20.00 
2 4 5 24320 398.52 1.64 950.00 29.00 
2 6 2 97650 1,233.90 1.26 1,849.00 104.00 
27 9 140 56 106.33 0.76 347.00 46.00 
28 12 566.50 509.20 0.90 1,666.00 24.00 
29 5 1,139.20 1,147.93 1. 1 3.019.00 25-00 
30 5 97 20 98.70 1.02 266.00 22.00 
31
 1 0 27790 282.40 1.02 874.00 63.00 
32 3 170 33 176.50 1.04 374.00 62.00 
3^ 2 108.00 93.34 0.86 174.00 42.00 
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Table 23 
Sum m ary Statistics 
Shanghai 
Labor (person) 
1990 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 295.61 462.45 1.56 3,814.00 11.00 
4 21 487.86 503.98 1.03 2,366.00 62.00 
7 245 1,404.11 1,561.45 1.11 9,850.00 23.00 
8 33 458.21 307.63 0.67 1,297.00 38.00 
9 30 422.20 390.96 0.93 2,166.00 78.00 
10 18 586.22 484.63 0.83 1,572.00 190.00 
13 45 531.13 489.55 0.92 2,505.00 42.00 
14 58 520.64 285.19 0.55 1,604.00 113.00 
15 14 417.93 309.80 0.74 1,317.00 36.00 
19 108 746.77 712.58 0.95 3,462.00 48.00 
20 43 61,1.84 619.52 1.01 2,342.00 53.00 
22 25 955.84 785.25 0.82 3,088.00 141.00 
23 37 417.73 395.57 0.95 2,055.00 73.00 
24 72 841.81 1,098.35 1.30 7,510.00 44.00 
26 21 1,018.38 1,277.02 1.25 5,887.00 118.00 
27 131 474.27 455.75 0.96 3,896.00 28.00 
28 412 932.83 1,275.55 1.37 9,600.00 13.00 
29 60 1,438.65 2,402.04 1.67 13,198.00 47.00 
30 98 950.34 1,172.56 1.23 8,889.00 26.00 
31 46 1,015.02 778.57 0.77 3,151.00 48.00 
32 59 628.29 544.02 0.87 2,782.00 75.00 
33 9 300.56 266.14 0.89 784.00 52.00 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 173.47 128.93 0.74 891.00 11.00 
4 26 196.15 169.32 0.86 906.00 45.00 
7 210 349.32 257.04 0.74 1,659.00 32.00 
8 176 300.99 196.42 0.65 1,220.00 29.00 
9 28 152.64 107.74 0.71 472.00 39.00 
10 8 165.75 80.92 0.49 278.00 54.00 
13 55 154.31 71.65 0.46 369.00 22.00 
14 49 235.27 136.32 0.58 582.00 25.00 
15 46 302.43 236.00 0.78 1,174.00 66.00 
19 116 202.69 162.93 0.80 992.00 36.00 
20 30 242.43 138.67 0.57 673.00 33.00 
22 32 284.66 209.15 0.73 873.00 76.00 
23 115 239.51 205.44 0.86 1,495.00 25.00 
24 149 270.04 149.21 0.55 969.00 37.00 
26 40 202.23 107.05 0.53 511.00 35.00 
27 263 255.87 152.06 0.59 950.00 21.00 
28 417 256.18 233.93 0.91 3,392.00 32.00 
29 80 281.44 217.02 0.77 1,222.00 39.00 
30 206 278.80 221.08 0.79 1,487.00 26.00 
31 87 397.26 306.95 0.77 1,415.00 70.00 
32 70 246.36 168.33 0.68 889.00 30.00 
33 41 216.12 241.39 1.12 1,503.00 12.00 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 74.67 67.00 0.90 152.00 34.00 
4 2 242.50 245.37 1.01 416.00 69.00 
7 22 388.91 294.45 0.76 1,317.00 96.00 
8 10 232.80 182.12 0.78 540.00 45.00 
g 9 181.22 102.21 0.56 339.00 26.00 
1 0 2 196.00 2.83 0.01 198.00 194.00 
1 3 2 46 00 2.83 0.06 48.00 44.00 
1 4 5 279.00 131.23 0.47 432.00 163.00 
1 5 3 82.33 59.08 0.72 150.00 41.00 
1 9 7 120 71 103.59 0.86 328.00 36.00 
20 2 192.50 183.14 0.95 322.00 63.00 
22 2 , 249 00 33.94 0.14 273.00 225.00 
23 10 85.40 48.71 0.57 172.00 26.00 
24 5 255.40 385.04 1.51 939.00 41.00 
26 2 990.00 1,214.81 1.23 1,849.00 131.00 
27 9 148 67 108.67 0.73 368.00 48.00 
28 12 564 75 502.81 0.89 1,689.00 30.00 
29 5 1 178.00 1,120.18 0.95 3,002.00 25.00 
30 5 ’116 40 96.31 0.83 269.00 46.00 
31 1 0 324 50 341.23 1.05 949.00 72.00 
32 3 170.33 172.05 1.01 369.00 70.00 
33 2 139.50 116.67 0.84 222.00 57.00 
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Table 42 
Summary Statistics 
Shanghai 
Labor (person) 
1991 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 302.45 447.50 1.48 3,574.00 10.00 
4 21 481.67 502.49 1.04 2,343.00 64.00 
7 245 1,380.28 1,513.21 1.10 9,430.00 22.00 
8 33 467.33 304.00 0.65 1,257.00 42.00 
9 30 435.47 389.02 0.89 2,213.00 76.00 
10 18 583.39 504.97 0.87 1,607.00 190.00 
13 45 523.69 486.90 0.93 2,516.00 39.00 
14 58 504.02 276.97 0.55 1,674.00 114.00 
15 14 409.57 291.63 0.71 1,254.00 39.00 
19 108 757.56 723.43 0.95 3,486.00 52.00 
20 43 6^3.19 631.56 1.01 2,342.00 53.00 
22 25 1,017.24 874.77 0.86 3,434.00 133.00 
23 37 424.92 396.80 0.93 2,045.00 48.00 
24 72 864.00 1,103.56 1.28 7,452.00 46.00 
26 21 1,041.19 1,322.04 1.27 6,125.00 120.00 
27 131 488.27 461.39 0.94 3,859.00 32.00 
28 412 939.99 1,294.15 1.38 10,634.00 13.00 
29 60 1,462.75 2,389.42 1.63 13,246.00 46.00 
30 98 977.14 1,170.75 1.20 8,717.00 27.00 , 
31 46 995.41 759.92 0.76 3,122.00 83.00 
32 59 641.03 580.87 0.91 3,307.00 83.00 
33 9 309.89 244.00 0.79 753.00 114.00 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 171.22 129.87 0.76 895.00 10.00 
4 26 200.35 184.21 0.92 984.00 46.00 
7 210 347.40 247.72 0.71 1,610.00 38.00 
8 176 304.55 209.58 0.69 1,400.00 17.00 
9 28 239.54 492.86 2.06 2,703.00 39.00 
10 8 166.75 84.59 0.51 293.00 55.00 
13 55 152.22 67.83 0.45 353.00 32.00 
14 49 230.43 126.28 0.55 579.00 26.00 
15 46 306.11 223.66 0.73 1,145.00 56.00 
19 116 210.76 166.42 0.79 978.00 35.00 
20 30 246.53 146.32 0.59 698.00 33.00 
22 32 297.44 209.69 0.70 856.00 76.00 
23 115 242.78 210.16 0.87 1,515.00 25.00 
24 149 260.11 144.70 0.56 983.00 41.00 
26 40 208.00 106.16 0.51 499.00 36.00 
27 263 254.61 148.38 0.58 934.00 25.00 
28 417 258.54 242.05 0.94 3,370.00 18.00 
29 80 287.16 223.31 0.78 1,232.00 42.00 
30 206 281.79 223.17 0.79 1,615.00 26.00 
31 87 391.55 306.62 0.78 1,419.00 75.00 
32 70 245.67 164.60 0.67 876.00 63.00 
33 41 212.22 231.53 1.09 1,403.00 3.00 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 80.67 71.51 0.89 163.00 34.00 
4 2 268.50 289.21 1.08 473.00 64.00 
7 22 428.32 307.71 0.72 1,267.00 106.00 
8 10 266.60 212.33 0.80 640.00 51.00 
9 9 209.44 96.75 0.46 350.00 50.00 
1 0 2 204.00 72.12 0.35 255.00 153.00 
1 3 2 58.00 4.24 0.07 61.00 55.00 
1 4 5 223.80 120.96 0.54 420.00 120.00 
1 5 3 102.33 41.36 0.40 150.00 76.00 
1 g 7 130.71 102.93 0.79 319.00 33.00 
20 2 226.50 211.42 0.93 376.00 77.00 
22 2 , 330.00 202.23 0.61 473.00 187.00 
23 10 88.10 57.91 0.66 218.00 27.00 
24 5 263.00 371.11 1.41 922.00 50.00 
26 2 1 003.50 1,221.17 1.22 1,867.00 140.00 
27 9 164.89 116.73 0.71 400.00 55.00 
28 12 570.83 498.63 0.87 1,689.00 33.00 
29 5 1 199.80 1,143.87 0.95 3,062.00 29.00 
30 5 '130 20 103.24 0.79 279.00 50.00 
31 1 0 383.10 417.28 1.09 1,254.00 72.00 
32 3 195 67 215.93 1.10 445.00 70.00 
33 2 68.00 12.73 0.19 77.00 59.00 
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Table 42 
Summary Statistics 
Shanghai 
Labor (person) 
1992 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 302.96 451.21 1.49 3,740.00 10.00 
4 21 476.90 496.36 1.04 2,302.00 55.00 
7 245 1,341.43 1,477.05 1.10 9,053.00 19.00 
8 33 466.33 294.14 0.63 1,218.00 42.00 
9 30 441.53 392.07 0.89 2,215.00 66.00 
10 18 561.61 496.10 0.88 1,590.00 189.00 
13 45 523.84 480.03 0.92 2,502.00 41.00 
14 58 511.76 299.08 0.58 1,943.00 116.00 
15 14 397.07 267.88 0.67 1,167.00 41.00 
19 108 757.24 725.77 0.96 3,752.00 57.00 
20 43 63p.95 650.46 1.02 2,371.00 50.00 
22 25 1,036.88 873.57 0.84 3,508.00 45.00 
23 37 422.08 394.12 0.93 2,013.00 49.00 
24 72 864.68 1,112.35 1.29 7,381.00 46.00 
26 21 968.24 1,271.80 1.31 5,964.00 130.00 
27 131 491.93 457.37 0.93 3,733.00 38.00 
28 412 950.99 1,334.10 1.40 11,544.00 14.00 
29 60 1,452.75 2,373.30 1.63 13,034.00 47.00 
30 98 971.26 1,138.54 1.17 8,372.00 27.00 
31 46 950.30 706.76 0.74 2,949.00 86.00 
32 59 653.08 608.00 0.93 3,182.00 92.00 
33 9 312.56 253.02 0.81 753.00 119.00 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 168.22 124.02 0.74 892.00 17.00 
4 26 200.04 190.97 0.95 1,024.00 45.00 
7 210 331.21 239.24 0.72 1,521.00 42.00 
8 176 294.89 198.53 0.67 1,346.00 33.00 
9 28 147.14 102.30 0.70 405.00 38.00 
10 8 152.38 86.39 0.57 321.00 40.00 
13 55 149.29 66.58 0.45 346.00 33.00 
14 49 220.10 117.37 0.53 499.00 27.00 
15 46 304.13 212.54 0.70 1,120.00 65.00 
19 116 211.20 164.34 0.78 925.00 36.00 
20 30 281.87 187.23 0.66 885.00 37.00 
22 32 305.56 232.09 0.76 862.00 76.00 
23 115 235.12 206.02 0.88 1,570.00 25.00 
24 149 251.26 151.93 0.60 1,135.00 42.00 
26 40 211.63 110.96 0.52 490.00 37.00 
27 263 249.93 155.59 0.62 946.00 21.00 
28 417 258.27 243.96 0.94 3,346.00 14.00 
29 80 304.98 270.73 0.89 1,555.00 42.00 
30 206 327.30 698.00 2.13 9,737.00 23.00 
31 87 375.95 303.30 0.81 1,450.00 20.00 
32 70 243.97 165.69 0.68 880.00 44.00 
33 41 208.73 227.14 1.09 1,377.00 13.00 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 91.67 87.13 0.95 192.00 35.00 
4 2 301.50 299.11 0.99 513.00 90.00 
7 22 444.00 305.63 0.69 1,205.00 99.00 
8 10 295.70 231.08 0.78 614.00 55.00 
g 9 252.11 162.45 0.64 604.00 75.00 
1 0 2 201.00 89.10 0.44 264.00 138.00 
1 3 2 69.00 2.83 0.04 71.00 67.00 
1 4 5 234.20 137.82 0.59 452.00 117.00 
1 5 3 123.67 28.68 0.23 154.00 97.00 
1 9 7 157.29 112.84 0.72 314.00 30.00 
20 2 315.50 296.28 0.94 525.00 106.00 
22 2 , 405.50 294.86 0.73 614.00 197.00 
23 10 ‘ 96.00 58.12 0.61 238.00 40.00 
24 5 260 20 365.40 1.40 909.00 54.00 
26 2 983.00 1,203.50 1.22 1,834.00 132.00 
27 9 171.11 125.32 0.73 404.00 58.00 
28 12 582.83 505.29 0.87 1,720.00 35.00 
2g 5 1 214 20 1,169.47 0.96 3,124.00 32.00 
30 5 ’156.40 149.74 0.96 387.00 22.00 
31 1 0 412 50 443.78 1.08 1,257.00 76.00 
32 3 204.00 205.63 1.01 441.00 73.00 
33 2 96.50 37.48 0.39 123.00 70.00 
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Shanghai 
Parameter Estimates 
Regression Equation: InY- a+ axlnK+ aJnL + c^lnM + ayV+ u 
Heavy Industry (n=2 130) 
Year a aK aL ecu av A^J.^.^.K. A.tl^L^A 
………1989 6.8599 5:07¾ 6"l744 5:¾]¾ 0:2¾¾ 0.9600 2.5812 
(0.0461) (0.0078) (0.0116) (0.0062) (0.0413) 
1990 0.7758 0.1005 0.1217 0.7699 0.1388 0.9739 1.3811 
(0.0371) (0.0068) (0.0100) (0.0052) (0.0346) 
1991 0.7853 0.1000 0.1181 0.7717 0.1582 0.9767 1.5820 
(0.0328) (0.0065) (0.0092) (0.0049) (0.0311) 
1992 0.8563 0.1018 0.1229 0.7636 0.1389 0.9717 1.3644 
I (0.0346) (0.0070) (0.0099) (0.0054) (0.0342) 
Note: Standard errors of estimates are in parentheses. 
Light Industry (n=2,056) 
l Year cc a^ aL aM A^^A.K. .….. 
I • •…1989 171295 070908 0.0913 0.7751 -0.0558 0.9630 -0.6145 
(0.0445) (0.0062) (0.0088) (0.0063) (0.0370) 
1990 1.0050 0.1172 0.0727 0.7755 -0.0356 0.9673 -0.3038 
(0.0419) (0.0064) (0.0088) (0.0059) (0.0377) 
1991 0.9807 0.1224 0.0483 0.7873 -0.0164 0.9721 -0.1340 
(0.0370) (0.0061) (0.0080) (0.0056) (0.0334) 
1992 0.9834 0.1241 0.0611 0.7798 -0.0406 0.9669 -0.3272 
(0 0392) (0.0068) (0.0091) (0.0059) (Q-Q,3?2) 
Note: Standard errors of estimates are in parentheses. 
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Table 16 
Summary Statistics 
Shanghai 
Adjusted Original Value of Fixed Assets at 1980 Price (1,000 yuan) 
1989 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 3,655.82 6,317.66 1.73 41,154.07 95.66 
4 21 9,357.91 10,428.40 1.11 33,043.68 244.38 
7 245 14,211.86 18,131.25 1.28 131,230.95 20.10 
8 33 3,016.74 2,437.72 0.81 8,901.41 85.21 
9 30 4,054.12 6,587.66 1.62 34,131.33 109.33 
10 18 9,075.77 12,143.92 1.34 43,377.62 369.79 
13 45 9,757.43 16,415.17 1.68 100,151.97 290.20 
14 58 3,529.69 4,050.15 1.15 25,055.48 160.78 
15 14 2,938.83 1,548.40 0.53 5,562.08 50.64 
19 108 12,755.15 18,341.89 1.44 134,458.55 317.53 
20 43 10,67 .^48 13,916.65 1.30 46,775.64 195.34 
22 25 8,208.24 7,735.89 0.94 33,882.93 487.15 
23 37 7,520.65 14,020.34 1.86 80,916.62 158.37 
24 72 74,661.26 117,674.16 1.58 741,552.57 458.24 
26 21 93,162.87 128,430.27 1.38 440,051.25 4,149.15 
27 131 24,015.47 28,927.96 1.20 243,915.90 501.52 
28 412 53,889.97 87,324.78 1.62 714,561.86 310.06 
29 60 91,454.65 196,607.56 2.15 1,221,702.02 3,302.17 
30 98 54,687.60 94,661.12 1.73 641,171.25 845.46 , 
31 46 66,202.32 66,300.56 1.00 232,071.46 729.43 
32 59 5,674.28 6,408.37 1.13 28,782.29 344.06 
33 9 3,057.98 3,032.26 0.99 10,079.91 344.06 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 1,513.85 2,133.32 1.41 15,486.03 102.09 
4 26 2,279.54 3,839.90 1.68 20,663.86 262.87 
7 210 1,423.61 1,151.04 0.81 8,461.69 12.06 
8 176 1,118.95 1,973.14 1.76 22,516.01 15.27 
9 28 499.70 797.98 1.60 3,844.18 23.31 
10 8 990.69 1,071.05 1.08 3,455.90 156.76 
13 55 732.79 856.03 1.17 5,857.10 114.15 
14 49 1,190.19 1,155.49 0.97 4,751.76 42.61 
15 46 1,443.06 1,493.65 1.04 7,209.24 36.98 
19 116 2,066.25 2,712.41 1.31 20,343.91 58.68 
20 30 2,000.47 1,349.00 0.67 5,296.80 107.72 
22 32 1,485.68 961.53 0.65 3,548.35 57.88 
23 115 1,482.13 3,172.91 2.14 31,302.46 23.31 
24 149 8,149.55 15,169.16 1.86 154,506.93 214.78 
26 40 13,014.64 9,756.45 0.75 41,009.63 936.22 
27 263 8,529.81 8,057.53 0.94 59,983.57 153.51 
28 417 8,896.20 9,026.04 1.01 68,154.24 210.32 
29 80 8,951.44 8,266.14 0.92 49,633.54 445.32 
30 206 8,818.31 15,190.15 1.72 144,069.69 107.94 
31 87 14,232.22 24,552.25 1.73 175,870.98 53.90 
32 70 875.71 922.60 1.05 5,197.11 67.53 
33 41 1,018.37 941.62 0.92 4,104.64 45.82 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 2,320.82 1,281.62 0.55 3,282.26 865.78 
4 2 12,666.01 8,164.96 0.64 18,439.51 6,892.51 
7 22 8,772.35 8,697.62 0.99 39,465.11 688.13 
8 10 1,763.40 1,662.82 0.94 4,546.77 134.25 
9 9 1,687.35 1,154.69 0.68 3,160.87 45.82 
1 0 2 3,062.80 2,281.69 0.74 4,676.20 1,449.40 
1 3 2 2,873.08 742.37 0.26 3,398.02 2,348.15 
1 4 5 4 490.66 4,336.98 0.97 11,556.65 1,187.34 
1 5 3 1 786.23 1,379.92 0.77 2,836.91 223.48 
1 9 7 5 191.03 5,963.63 1.15 15,620.28 582.82 
20 2 11 193.29 10,583.07 0.95 18,676.65 3,709.93 
22 2 , 1 516.93 59.12 0.04 1,558.73 1,475.13 
23 10 2238.66 1,791.54 0.80 6,382.04 294.22 
24 5 702,441.39 1,549,067.53 2.21 3,473,432.36 662.38 
26 2 117 399.24 83,606.02 0.71 176,517.62 58,280.85 
27 9 75:504.16 163,849.91 2.17 506,441.37 1,486.47 
28 12 88 716 70 84,606.32 0.95 244,274.40 3,263.64 
29 5 221 076.22 285,852.63 1.29 716,616.44 1,365.31 
30 5 16086.49 20,403.74 1.27 51,774.81 3,902.21 
31 10 104 458.37 162,218.12 1.55 529,505.00 9,345.41 
32 3 7141.71 3,741.96 0.52 11,387.03 4,322.49 
33 2 1:924.10 1,290.91 0.67 2,836.91 1.011.29 
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Table 42 
Summary Statistics 
Shanghai 
Adjusted Original Value of Fixed Assets at 1980 Price (1,000 yuan) 
1990 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 4,230.57 7,564.10 1.79 47,796.96 97.20 
4 21 10,270.43 11,999.25 1.17 42,994.13 285.97 
7 245 15,300.04 19,049.78 1.25 134,604.56 58.64 
8 33 3,794.44 3,393.07 0.89 15,214.18 134.95 
9 30 4,516.19 6,694.27 1.48 34,234.32 109.25 
10 18 9,195.09 12,076.68 1.31 43,730.74 336.58 
13 45 10,389.59 17,876.09 1.72 110,635.39 353.44 
14 58 4,206.27 4,734.90 1.13 26,385.44 233.76 
15 14 3,647.77 2,307.88 0.63 7,440.81 107.64 
19 108 14,026.11 19,363.90 1.38 138,907.75 183.95 
20 43 11,860.63 15,175.38 1.28 56,309.35 237.77 
22 25 9,688.69 9,167.32 0.95 38,502.97 1,554.35 
23 37 7,756.92 14,308.72 1.84 83,041.81 39.36 
24 72 38,036.98 62,614.61 1.65 363,694.66 781.73 
26 21 41,836.16 57,590.05 1.38 222,626.71 2,230.33 
27 131 14,817.66 36,191.45 2.44 398,847.56 208.14 
28 412 28,804.43 51,856.95 1.80 466,114.89 218.91 
29 60 49,168.66 112,406.00 2.29 727,891.19 1,168.78 
30 98 30,097.31 55,346.70 1.84 384,119.19 371.11 
31 46 32,951.15 31,457.59 0.95 97,066.18 1,103.29 
32 59 5,832.54 6,535.13 1.12 29,742.36 371.12 
33 9 3,215.81 2,988.04 0.93 10,062.73 344.61 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 1,664.11 2,210.58 1.33 15,872.07 52.21 
4 26 2,596.21 4,906.05 1.89 26,268.97 296.41 
7 210 1,546.67 1,235.02 0.80 8,899.57 15.26 
8 176 1,330.86 1,567.55 1.18 11,874.13 15.26 
9 28 585.54 837.63 1.43 4,072.65 36.15 
10 8 1,383.66 1,693.54 1.22 5,353.88 156.64 
13 55 919.42 1,135.00 1.23 6,741.96 174.31 
14 49 1,218.74 1,032.98 0.85 4,950.63 42.57 
15 46 1,822.68 2,145.10 1.18 12,114.31 53.82 
19 116 2,362.03 3,100.58 1.31 21,586.63 46.59 
20 30 2,135.50 1,387.43 0.65 5,763.56 117.28 
22 32 1,780.48 1,219.26 0.68 4,911.27 57.84 
23 115 1,680.99 3,332.76 1.98 32,365.89 105.23 
24 149 4,212.91 6,531.21 1.55 61,429.39 190.11 
26 40 5,831.81 4,387.62 0.75 17,824.84 670.09 
27 263 4,054.55 3,407.84 0.84 20,524.22 130.38 
28 417 4,127.02 3,992.44 0.97 39,414.71 144.23 
29 80 3,975.34 3,190.55 0.80 14,436.30 289.24 
30 206 4,398.99 8,981.80 2.04 107,965.89 118.45 
31 87 6,432.10 9,326.21 1.45 57,841.33 196.05 
32 70 979.66 1,012.56 1.03 5,507.31 86.75 
33 41 1,072.27 1,030.28 0.96 4,721.70 45.79 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 5 115.31 5,770.05 1.13 11,572.90 465.90 
4 2 30:892.26 33,841.29 1.10 54,821.67 6,962.86 
7 22 9,980.98 8,712.60 0.87 39,674.16 733.40 
8 10 2:038.25 2,021.21 0.99 5,223.75 134.15 
9 9 1 796.41 1,156.86 0.64 3,380.22 85.15 
10 2 8 316.39 9,555.01 1.15 15,072.31 1,559.98 
13 2 3 230.40 258.44 0.08 3,413.15 3,047.66 
14 5 4,913.20 4,811.73 0.98 12,626.01 1,346.30 
15 3 1 813.55 1,399.10 0.77 2,881.38 229.74 
19 7 9 829.09 13,351.57 1-36 31,199.52 847.46 
20 2 12,603.51 11,819.09 0.94 20,960.87 4,246.15 
22 2 , 2 480 14 967.32 0.39 3,164.13 1,796.14 
23 10 2 297.63 1,801.53 0.78 6,461.61 294.00 
24 5 263,882.58 483,718.42 1.83 1,117,020.21 706.39 
26 2 61,029.11 55,430.17 0.91 100,224.15 21,834.06 
27 g 23 236.59 49,077.91 2.11 152,040.24 778.55 
28 12 39426.91 34,251.07 0.87 105,547.58 1,865.06 
29 5 97138.64 131,560.55 1.35 328,622.33 1,278.38 
30 5 8233 23 8,400.44 1.02 17,693.34 1,063.28 
31 10 40895.77 58,570.79 1.43 187,263.79 3,000.32 
32 3 9,205 09 4,396.59 0.48 12,946.52 4,362.63 
33 2 2:143.16 994.01 0.46 2,846.03 1,440.29 
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Table 42 
Sum m ary Statistics 
Shanghai 
Adjusted Original Value of Fixed Assets at 1980 Price (1,000 yuan) 
1991 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 4,651.82 7,849.19 1.69 48,489.39 105.69 
4 21 12,764.07 15,206.36 1.19 49,177.94 537.11 
7 245 16,210.63 19,297.52 1.19 122,085.14 58.36 
8 33 4,418.83 4,642.89 1.05 24,047.91 149.86 
9 30 4,907.93 6,728.06 1.37 34,732.63 106.48 
10 18 9,352.93 12,017.58 1.28 43,037.79 791.87 
13 45 11,058.03 20,171.90 1.82 127,494.15 258.70 
14 58 4,704.81 5,152.18 1.10 26,235.02 213.74 
15 14 4,339.06 4,034.27 0.93 16,265.66 138.03 
19 108 15,703.63 21,137.72 1.35 140,126.99 320.22 
20 43 15,91 .^19 31,765.24 2.00 197,174.72 262.64 
22 25 11,090.94 11,128.21 1.00 41,687.51 1,617.65 
23 37 10,195.80 17,821.13 1.75 83,703.92 391.20 
24 72 50,966.68 79,710.19 1.56 398,753.20 925.56 
26 21 49,635.35 69,103.49 1.39 276,454.10 2,245.71 
27 131 19,242.92 41,746.81 2.17 433,837.47 234.11 
28 412 35,713.71 66,497.94 1.86 663,653.25 212.32 
29 60 59,337.72 128,714.88 2.17 811,041.79 1,305.93 
30 98 37,325.52 65,448.77 1.75 458,569.87 413.04 
31 46 37,387.60 36,249.13 0.97 117,086.47 1,415.86 
32 59 6,152.70 7,086.85 1.15 34,826.48 462.19 
33 9 3,289.64 2,846.86 0.87 9,841.58 500.05 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 1,820.60 2,257.25 1.24 16,026.68 199.54 
4 26 2,781.43 4,923.45 1.77 26,339.13 420.38 
7 210 1,856.20 1,611.20 0.87 9,104.13 27.61 
8 176 1,645.24 1,889.06 1.15 11,840.97 44.17 
9 28 637.87 828.79 1.30 4,057.15 26.82 
10 8 1,528.63 1,709.33 1.12 5,472.10 207.43 
13 55 924.22 1,133.12 1.23 6,975.39 208.22 
14 49 1,319.37 1,046.33 0.79 4,931.04 119.88 
15 46 2,040.18 2,482.28 1.22 14,095.12 158.53 
19 116 2,642.74 3,422.36 1.30 22,184.18 109.63 
20 30 2,454.27 1,582.64 0.64 6,265.55 227.15 
22 32 2,095.94 1,453.75 0.69 5,160.56 67.83 
23 115 1,917.21 3,405.91 1.78 31,404.25 100.17 
24 149 4,637.97 7,145.84 1.54 63,468.59 387.95 
26 40 7,586.26 6,483.47 0.85 26,454.67 570.68 
27 263 4,878.78 4,186.19 0.86 21,863.75 135.48 
28 417 5,024.62 5,456.85 1.09 66,021.35 125.13 
29 80 5,282.67 5,528.58 1.05 29,810.64 397.76 
30 206 5,684.33 11,870.60 2.09 113,418.20 116.40 
31 87 7,876.54 13,391.63 1.70 92,611.77 208.40 
32 70 1,113.99 1,135.44 1.02 6,812.92 87.55 
33 41 ' 1,170.86 1,107.28 0.95 4,861.64 51.27 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 5 766 56 6,206.72 1.08 12,824.50 1,159.41 
4 2 42859.15 50,745.06 1.18 78,741.33 6,976.97 
7 22 12755 02 10,613.06 0.83 37,930.08 923.58 
8 10 2 174 49 2,085.00 0.96 5,686.63 146.70 
g 9 1 825.87 1,110.17 0.61 3,312.60 261.06 
1 0 2 8 733.04 10,260.11 1.17 15,988.04 1,478.05 
1 3 2 3 468 77 134.96 0.04 3,564.20 3,373.33 
1 4 5 5 304.89 5,309.28 1.00 13,923.97 1,401.55 
1 5 3 2059 86 1,404.30 0.68 3,312.60 541.85 
1 9 7 10261 07 13,845.77 1.35 32,350.71 837.62 
20 2 12 979 09 12,445.76 0.96 21,779.57 4,178.61 
22 2 3071 25 1,368.61 0.45 4,039.01 2,103.50 
23 10 ' 2804.75 2,449.65 0.87 7,621.35 289.46 
24 5 271 435.31 525,848.36 1.94 1,206,507.76 1,261.96 
2 6 2 63 843 95 57,497.65 0.90 104,500.93 23,186.97 
2 7 g 26378 82 51,824.15 1.96 161,803.07 533.69 
2 8 1 2 46 774 08 41,091.23 0.88 123,606.81 2,796.93 
29 5 153993.52 163,684.41 1.06 412,232.75 3,618.93 
30 5 11,104 99 8,590.91 0.77 20,184.65 1,174.06 
31 1 0 52422.66 82,383.29 1.57 266,272.07 3,728.11 
3 2 3 11,597 26 7,365.03 0.64 19,083.74 4,360.01 
33 2 3:121.73 1,313.95 0.42 4,050.84 2,192.63 
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Table 16 
Summary Statistics 
Shanghai 
Adjusted Original Value of Fixed Assets at 1980 Price (1,000 yuan) 
1992 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 4,913.70 7,888.12 1.61 48,009.24 96.75 
4 21 14,001.72 17,402.38 1.24 67,970.02 560.52 
7 245 16,980.18 19,866.50 1.17 123,831.96 56.05 
8 33 5,525.75 5,495.33 0.99 23,739.33 148.96 
9 30 5,035.73 6,833.36 1.36 34,994.34 103.66 
10 18 9,394.10 12,034.17 1.28 43,515.83 1,213.96 
13 45 12,335.10 20,625.55 1.67 125,792.26 235.73 
14 58 5,400.42 5,843.73 1.08 27,676.82 616.58 
15 14 4,947.47 4,682.14 0.95 15,977.23 138.21 
19 108 16,683.22 22,572.01 1.35 148,921.16 315.58 
20 43 17,51 .^25 34,422.35 1.97 214,166.88 255.69 
22 25 13,382.39 12,923.92 0.97 46,508.88 442.28 
23 37 10,322.12 17,436.84 1.69 82,827.74 449.19 
24 72 43,092.83 65,797.91 1.53 296,670.93 693.52 
26 21 46,399.37 76,231.96 1.64 341,488.51 1,824.23 
27 131 16,802.20 33,507.60 1.99 343,469.70 562.92 
28 412 35,511.85 66,932.32 1.88 667,897.49 112.45 
29 60 57,708.34 118,693.12 2.06 732,546.42 1,255.45 
30 98 39,380.64 76,694.40 1.95 486,327.74 356.95 , 
31 46 31,793.54 30,141.55 0.95 93,786.18 1,147.55 
32 59 7,041.85 8,232.06 1.17 33,566.15 390.06 
33 9 3,928.10 2,600.99 0.66 9,399.14 781.66 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 2,007.71 2,368.47 1.18 16,001.80 52.98 
4 26 3,045.52 5,010.71 1.65 26,326.95 433.83 
7 210 2,019.73 1,692.65 0.84 8,941.50 79.09 
8 176 1,840.58 2,158.95 1.17 13,478.67 48.37 
9 28 681.21 900.66 1.32 3,686.40 11.52 
10 8 1,651.43 1,779.35 1.08 5,541.51 209.62 
13 55 1,135.39 1,786.60 1.57 12,741.55 208.08 
14 49 1,346.93 1,057.84 0.79 5,268.92 102.89 
15 46 2,620.31 3,260.06 1.24 18,594.03 216.53 
19 116 2,965.56 3,409.91 1.15 21,721.44 109.80 
20 30 3,002.69 2,028.73 0.68 8,761.06 222.67 
22 32 2,296.40 1,820.78 0.79 7,664.59 69.11 
23 115 2,089.55 3,335.89 1.60 27,244.52 89.07 
24 149 4,166.81 6,143.59 1.47 49,757.10 384.98 
26 40 6,446.27 5,467.16 0.85 20,113.92 158.85 
27 263 4,528.08 4,499.42 0.99 38,397.43 46.24 
28 417 4,726.87 6,275.32 1.33 96,964.19 12.68 
29 80 5,705.87 7,178.50 1.26 37,385.37 377.74 
30 206 5,348.77 9,889.96 1.85 88,567.09 89.77 
31 87 6,911.88 10,811.34 1.56 71,867.69 23.25 
32 70 1,220.49 1,256.95 1.03 6,538.93 72.18 
33 41 1,300.24 1,243.32 0.96 4,947.97 69.87 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 6 023.20 6,613.21 1.10 13,550.85 1,147.92 
4 2 54,279.42 66,996.20 1.23 101,652.89 6,905.96 
7 22 14 406.65 12,590.91 0.87 43,649.44 1,339.88 
8 10 3'’823.77 5,834.77 1.53 19,275.10 158.18 
9 9 2 670.89 2,437.65 0.91 7,592.41 429.22 
1 0 2 8 777.19 9,882.69 1.13 15,765.30 1,789.07 
1 3 2 8 254.29 6,693.43 0.81 12,987.26 3,521.32 
1 4 5 5 607.08 5,448.82 0.97 14,602.79 1,682.34 
1 5 3 2,162.50 1,227.35 0.57 3,300.95 862.29 
19 7 12,863.63 17,721.03 1.38 41,434.22 750.18 
20 2 14 433.10 14,544.42 1.01 24,717.56 4,148.64 
22 2 , 3 538.98 1,906.82 0.54 4,887.31 2,190.65 
23 10 3 563.39 3,813.53 1.07 11,163.64 281.80 
24 5 215 060.93 413,991.84 1.92 950,767.70 1,104.53 
26 2 116,980.39 137,465.61 1.18 214,183.26 19,777.52 
27 9 22 542.44 46,073.42 2.04 143,461.11 505.99 
28 12 41 562.46 38,123.88 0.92 124,410.32 2,108.83 
29 5 140 531.73 143,358.64 1.02 341,774.89 2,615.43 
30 5 9 703.34 7,094.76 0.73 17,385.57 839.90 
31 1 0 64:180.81 122,988.89 1.92 404,139.57 3,011.35 
32 3 14 422 09 8,622.44 0.60 21,265.35 4,737.58 
33 2 3:493.67 1,230.31 0.35 4,363.64 2,623.71 
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Table 16 
Summary Statistics 
Shanghai 
Material (1,000 yuan) 
1989 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 8,282.81 15,384.73 1.86 101,075.34 296.70 
4 21 12,134.78 18,197.41 1.50 65,442.43 357.07 
7 245 26,888.95 35,221.37 1.31 199,088.82 816.94 
8 33 8,766.93 5,982.10 0.68 24,189.85 2,036.35 
9 30 7,632.16 6,372.92 0.84 25,298.65 90.73 
10 18 8,670.74 9,042.70 1.04 35,431.62 197.41 
13 45 8,429.12 11,433.14 1.36 58,481.27 400.91 
14 58 8,980.70 10,581.86 1.18 60,324.22 664.26 
15 14 11,187.42 14,309.27 1.28 53,369.23 840.03 
19 108 25,670.89 35,430.47 1.38 204,361.99 295.08 
20 43 27,41 .52 33,027.71 1.20 126,758.40 37.41 
22 25 23,177.40 30,339.81 1.31 119,517.78 1,429.89 
23 37 12,628.94 25,875.71 2.05 148,062.80 324.18 
24 72 9,772.70 11,746.60 1.20 55,123.41 253.99 
26 21 58,018.03 159,171.77 2.74 746,286.58 2,303.26 
27 131 7,336.00 9,860.13 1.34 84,601.37 200.68 
28 412 14,591.41 38,569.08 2.64 450,475.37 332.27 
29 60 19,500.03 49,448.33 2.54 290,040.99 305.82 
30 98 25,013.12 45,234.27 1.81 315,071.66 681.62
 ( 
31 46 20,535.98 27,781.53 1.35 161,026.05 419.10 
32 59 6,248.74 5,669.18 0.91 22,906.13 274.59 
33 9 4,932.51 4,052.49 0.82 12,346.42 570.93 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 3,720.50 5,594.36 1.50 28,241.52 390.79 
4 26 2,071.58 2,427.78 1.17 11,865.66 301.97 
7 210 3,718.67 3,526.56 0.95 25,810.67 268.35 
8 176 5,112.78 5,067.32 0.99 28,399.43 397.63 
9 28 1,774.40 1,866.64 1.05 9,947.47 306.83 
10 8 1,543.68 1,192.72 0.77 3,448.44 143.27 
13 55 1,459.92 1,062.04 0.73 5,867.70 151.41 
14 49 2,699.23 2,232.85 0.83 10,121.01 384.50 
15 46 4,896.04 6,744.25 1.38 38,498.43 333.37 
19 116 3,626.84 5,261.56 1.45 44,438.64 479.49 
20 30 4,977.99 4,900.17 0.98 25,672.90 378.97 
22 32 2,735.94 2,347.39 0.86 9,567.16 438.09 
23 115 3,463.59 6,346.50 1.83 60,781.54 166.36 
24 149 1,126.83 955.65 0.85 4,896.71 11.33 
26 40 5,068.27 6,804.30 1.34 36,482.52 62.33 
27 263 2,560.05 2,445.13 0.96 15,336.45 24.98 
28 417 2,485.58 2,888.15 1.16 26,857.12 91.94 
29 80 2,738.14 2,606.41 0.95 14,428.84 470.33 
30 206 5,855.19 15,827.95 2.70 157,231.32 96.97 
31 87 9,896.10 19,062.96 1.93 148,995.26 51.87 
32 70 2,205.59 2,549.14 1.16 15,204.50 265.50 
33 41 1,926.66 1,689.96 0.88 9,512.28 34.01 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 1 608.41 889.10 0.55 2,493.81 715.65 
4 2 25^907.72 27,078.19 1.05 45,054.89 6,760.56 
7 22 12 335.52 14,936.62 1.21 69,436.46 1,770.83 
8 10 6 030.22 7,341.29 1.22 22,860.78 618.13 
g g 4 337.10 4,287.74 0.99 12,333.20 429.94 
1 0 2 9807.88 9,250.63 0.94 16,349.06 3,266.69 
1 3 2 1'575.12 1,249.68 0.79 2,458.78 691.47 
1 4 5 13 050.65 11,337.00 0.87 27,379.59 2,087.67 
1 5 3 2 027.34 1,385.37 0.68 3,584.15 930.33 
1 9 7 11 270.54 17,224.32 1.53 49,608.94 733.35 
20 2 14 389.47 17,114.61 1.19 26,491.33 2,287.62 
22 2 , 5,288.22 4,467.05 0.84 8,446.89 2,129.54 
23 10 2 797.06 2,651.61 0.95 8,173.93 333.46 
24 5 18 660.89 32,404.21 1.74 76,394.35 1,229.27 
26 2 51 936.27 70,865.35 1.36 102,045.64 1,826.90 
27 9 5 847.36 8,301.16 1.42 27,636.36 1,683.59 
28 12 23490.29 31,657.29 1.35 114,452.78 843.36 
2g 5 65 397 41 120,386.54 1.84 280,364.78 699.36 
30 5 2:992.42 2,127.63 0.71 6,480.11 732.30 
31 10 30 828.30 73,525.08 2.38 239,098.40 1,009.61 
32 3 15 528 90 17,903.93 1.15 36,200.44 4,935.56 
33 2 939.10 355.43 0.38 1,190.42 687.77 
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Table 16 
Summary Statistics 
Shanghai 
Material (1,000 yuan) 
1990 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 9,577.96 20,792.91 2.17 180,246.91 202.44 
4 21 13,677.30 20,506.69 1.50 75,900.25 299.95 
7 245 24,085.47 27,634.69 1.15 149,344.57 816.05 
8 33 11,969.23 21,588.31 1.80 127,879.16 978.85 
9 30 8,717.35 6,686.25 0.77 29,721.06 391.31 
10 18 9,378.65 9,356.50 1.00 29,629.75 243.45 
13 45 9,865.76 11,729.56 1.19 45,517.42 262.40 
14 58 10,928.17 10,809.43 0.99 58,732.62 382.78 
15 14 17,250.74 28,968.60 1.68 105,503.37 509.58 
19 108 27,017.67 37,027.96 1.37 206,563.85 383.94 
20 43 28,59?.64 31,621.02 1.11 112,427.78 22.39 
22 25 21,591.24 28,487.64 1.32 111,617.88 871.11 
23 37 13,337.24 24,505.99 1.84 127,638.12 280.72 
24 72 10,044.63 13,257.63 1.32 66,321.01 140.09 
26 21 68,332.76 204,647.43 2.99 957,131.65 1,165.73 
27 131 8,268.52 12,131.32 1.47 104,503.40 280.49 
28 . 412 14,402.50 38,295.92 2.66 459,645.04 211.02 
29 60 21,006.27 60,115.58 2.86 335,033.21 430.97 
30 98 29,374.24 54,387.62 1.85 347,434.97 526.55 
31 46 18,504.86 25,839.32 1.40 148,004.46 726.61 
32 59 6,456.57 6,670.05 1.03 39,684.13 427.40 
33 9 4,411.09 5,293.34 1.20 17,326.11 447.82 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 3,015.09 3,685.50 1.22 18,374.17 215.45 
4 26 2,730.69 3,033.61 1.11 13,278.00 485.28 
7 210 3,662.21 3,322.74 0.91 20,053.22 71.45 
8 176 5,466.07 6,281.44 1.15 43,349.75 265.31 
9 28 2,026.91 2,285.88 1.13 9,514.95 459.01 
10 8 1,066.69 813.55 0.76 2,701.30 346.66 
13 55 1,233.77 1,146.38 0.93 6,522.94 127.20 
14 49 2,999.50 2,369.81 0.79 9,301.92 295.16 
15 46 4,799.71 10,242.02 2.13 70,015.85 196.77 
19 116 3,550.69 6,823.59 1.92 62,283.44 253.91 
20 30 5,583.71 5,921.65 1.06 28,565.08 310.47 
22 32 2,318.66 2,356.48 1.02 8,898.56 178.94 
23 115 3,645.19 8,557.70 2.35 82,121.69 69.05 
24 149 1,023.99 833.61 0.81 4,806.11 216.14 
26 40 3,566.44 4,567.55 1.28 20,942.64 39.24 
27 263 2,423.08 2,476.93 1.02 14,873.00 159.79 
28 417 2,057.76 2,498.07 1.21 29,633.32 84.38 
29 80 2,127.19 2,220.53 1.04 10,170.71 347.54 
30 206 4,927.76 11,283.54 2.29 1 26,696.78 164.72 
31 87 8,509.96 11,836.02 1.39 85,226.69 578.90 
32 70 2,260.69 2,593.79 1.15 15,651.58 256.48 
33 41 1,684.51 2,323.94 1.38 13,872.90 79.21 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 2,434.91 2,631.04 1.08 5,472.95 908.49 
4 2 12,734.13 15,055.73 1.18 23,380.14 2,088.12 
7 22 17,125.72 17,742.93 1.04 72,951.85 864.25 
8 10 7,214.04 8,952.66 1.24 30,464.30 201.19 
9 9 7,084.44 6,205.96 0.88 19,490.16 968.94 
1 0 2 7 497.37 8,711.81 1.16 13,657.55 1,337.19 
1 3 2 1 295.42 1,714.69 1.32 2,507.89 82.96 
1 4 5 13 851.39 10,975.33 0.79 32,465.50 5,059.13 
1 5 3 3 052.58 3,551.15 1.16 7,142.01 746.97 
1 9 7 11 283.90 20,418.29 1.81 57,175.16 641.90 
20 2 8748.75 6,723.68 0.77 13,503.11 3,994.39 
22 2 , 8 595.11 7,025.73 0.82 13,563.05 3,627.16 
23 10 2,555.47 2,104.70 0.82 6,962.70 423.91 
24 5 17,390.54 29,989.38 1.72 70,541.85 788.50 
26 2 23 476.92 29,779.35 1.27 44,534.10 2,419.74 
27 9 7,755.37 11,704.69 1.51 36,593.77 1,171.09 
28 12 24,056.78 31,506.46 1.31 108,844.13 1,015.44 
29 5 56,260.58 102,859.64 1.83 239,143.45 527.24 
30 5 2,326.14 1,050.29 0.45 3,660.67 751.26 
31 10 46 672.45 98,247.72 2.11 324,988.66 5,716.55 
32 3 8 305 81 9,856.90 1.19 19,564.91 1,233.03 
33 2 6:091.85 2,498.29 0.41 7,858.41 4,325.29 
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Table 42 
Summary Statistics 
Shanghai 
Material (1,000 yuan) 
1991 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 8,916.56 17,160.86 1.92 127,185.98 210.29 
4 21 14,405.97 20,353.15 1.41 73,939.94 507.99 
7 245 25,769.72 31,946.92 1.24 254,325.40 1,007.62 
8 33 11,804.83 15,209.12 1.29 88,148.98 974.11 
9 30 8,754.74 6,020.74 0.69 28,489.96 411.90 
10 18 11,406.49 13,419.17 1.18 49,138.95 185.72 
13 45 10,862.88 13,047.70 1.20 56,673.37 440.12 
14 58 12,517.56 11,565.62 0.92 63,358.60 821.80 
15 14 20,994.54 36,579.98 1.74 129,662.60 518.13 
19 108 27,514.45 35,761.36 1.30 193,948.33 779.97 
20 43 30,89^ 4.22 31,963.20 1.03 106,123.74 148.71 
22 25 22,501.99 28,217.21 1.25 112,653.92 708.07 
23 37 14,769.01 26,081.74 1.77 133,493.31 573.94 
24 72 11,536.30 15,401.79 1.34 66,328.92 266.77 
26 21 76,084.33 228,160.02 3.00 1,066,985.20 1,852.20 
27 131 9,407.45 13,395.41 1.42 118,416.51 297.96 
28 412 15,408.21 36,143.08 2.35 418,590.44 282.08 
29 60 25,082.30 73,313.95 2.92 407,658.21 487.61 
30 98 29,908.05 52,843.48 1.77 324,576.33 255.37 , 
31 46 17,516.24 21,109.77 1.21 96,684.23 617.42 
32 59 7,380.85 8,075.20 1.09 49,772.97 618.88 
33 9 4,754.99 5,563.67 1.17 18,056.97 993.50 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 3,039.57 4,231.55 1.39 24,891.28 208.46 
4 26 2,530.72 2,487.47 0.98 9,349.71 504.84 
7 210 4,137.96 3,941.03 0.95 28,458.89 317.56 
8 176 6,330.71 7,650.02 1.21 59,299.87 337.61 
9 28 2,545.39 2,375.32 0.93 9,767.92 416.69 
10 8 1,247.17 901.03 0.72 3,089.03 296.40 
13 55 1,342.98 1,161.34 0.86 5,985.20 380.06 
14 49 3,523.50 3,401.02 0.97 16,551.80 391.78 
15 46 5,479.20 14,548.31 2.66 100,433.33 80.05 
19 116 4,494.12 9,184.12 2.04 82,495.61 214.21 
20 30 6,836.79 6,052.73 0.89 28,815.70 333.07 
22 32 2,996.14 3,039.63 1.01 11,539.52 325.13 
23 115 4,306.35 9,717.54 2.26 83,462.35 138.44 
24 149 1,129.66 1,151.68 1.02 8,647.67 69.27 
26 40 4,631.36 5,652.09 1.22 30,294.56 276.30 
27 263 2,804.84 2,790.79 0.99 18,889.05 261.85 
28 417 2,688.23 3,166.76 1.18 33,576.29 121.44 
29 80 2,824.20 3,267.08 1.16 18,704.41 304.21 
30 206 5,938.48 12,739.82 2.15 126,914.63 223.57 
31 87 10,361.06 17,579.10 1.70 123,741.27 190.15 
32 70 2,542.34 2,608.88 1.03 14,331.47 263.47 
33 41 1,997.10 2,143.61 1.07 10,731.99 222.36 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 3,496.66 4,271.49 1.22 8,419.93 776.77 
4 2 18,914.18 25,917.18 1.37 37,240.39 587.97 
7 22 21,294.19 21,952.61 1.03 95,296.51 523.56 
8 10 8,977.46 12,075.38 1.35 39,842.37 48.13 
9 9 9,834.47 9,995.54 1.02 30,762.37 2,089.45 
10 2 10,118.12 10,548.87 1.04 17,577.30 2,658.95 
13 2 2,900.06 3,875.22 1.34 5,640.25 159.86 
14 5 15 436.27 14,904.94 0.97 41,454.09 4,716.95 
15 3 4,172.57 1,690.49 0.41 5,292.99 2,228.07 
i g 7 14,002.42 23,598.81 1.69 66.013.66 510.92 
20 2 40,998.06 52,763.81 1.29 78,307.71 3,688.41 
22 2 13,537.48 14,539.06 1.07 23,818.14 3,256.81 
23 10 4,469.46 4,027.71 0.90 12,485.71 352.13 
24 5 17,334.80 29,802.02 1.72 70,362.58 214.90 
26 2 23,179.75 27,844.97 1.20 42,869.11 3,490.38 
27 9 10,680.61 15,166.06 1.42 40,824.65 485.83 
28 12 34,951.68 46,996.86 1.34 137,412.14 1,784.58 
29 5 63,341.48 115,864.28 1.83 269,519.46 773.41 
. 30 5 5 186.48 3,036.10 0.59 8,258.93 684.95 
31 10 69'612.77 144,354.83 2.07 476,215.26 6,605.97 
32 3 8,161.34 5,640.01 0.69 14,592.90 4,059.03 
33 2 13:338.14 6,029.62 0.45 17,601.72 9,074.55 
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Table 42 
Summary Statistics 
Shanghai 
Materia 1,000 yuan) 
1992 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 8,542.41 14,308.15 1.67 105,162.44 215.56 
4 21 15,674.99 21,972.95 1.40 73,038.69 564.21 
7 245 26,121.66 34,184.19 1.31 280,499.77 942.16 
8 33 10,939.30 15,913.71 1.45 94,872.44 1,419.64 
9 30 8,663.23 8,393.26 0.97 34,924.47 393.58 
10 18 12,573.27 18,746.16 1.49 71,488.69 179.45 
13 45 10,991.10 12,667.42 1.15 50,957.03 528.58 
14 58 13,405.37 13,166.72 0.98 74,906.98 498.85 
15 14 23,903.71 40,558.99 1.70 125,514.34 778.62 
19 108 28,212.74 36,867.47 1.31 183,535.32 168.88 
20 43 34,7^3.40 36,036.59 1.04 124,345.86 559.90 
22 25 21,920.76 30,128.91 1.37 121,397.37 471.12 
23 37 14,845.33 25,621.50 1.73 131,940.22 432.23 
24 72 13,622.78 19,584.20 1.44 103,499.38 141.26 
26 21 88,361.40 268,588.60 3.04 1,254,923.22 2,292.25 
27 131 10,315.26 15,545.80 1.51 133,119.54 358.94 
28 412 17,964.07 48,045.34 2.67 738,511.77 159.71 
29 60 32,482.63 89,507.94 2.76 527,389.24 135.63 
30 98 35,434.55 62,874.09 1.77 432,517.57 356.85
 i 
31 46 18,652.83 22,868.60 1.23 102,481.94 1,106.14 
32 59 9,161.27 10,605.22 1.16 58,795.74 708.24 
33 9 4,190.40 6,250.55 1.49 20,387.78 735.08 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 2,879.32 3,901.74 1.36 21,583.14 263.10 
4 26 2,557.50 2,538.69 0.99 10,819.43 41.26 
7 210 4,391.71 4,682.77 1.07 31,932.07 185.74 
8 176 7,323.24 9,745.49 1.33 72,291.16 98.69 
9 28 2,916.54 3,834.03 1.31 15,593.33 398.12 
10 8 1,890.64 906.18 0.48 3,671.12 850.28 
13 55 1,551.71 993.95 0.64 4,124.58 309.47 
14 49 3,499.94 3,380.57 0.97 13,679.83 388.88 
15 46 7,964.31 27,432.46 3.44 188,857.10 166.79 
19 116 5,383.16 11,716.55 2.18 98,232.27 103.56 
20 30 6,982.84 7,229.44 1.04 31,868.71 395.49 
22 32 4,463.58 6,689.78 1.50 25,028.09 207.10 
23 115 4,603.11 8,454.17 1.84 66,953.40 169.44 -
24 149 1,368.68 1,457.01 1.06 9,803.06 60.48 
26 40 5,916.28 7,146.99 1.21 32,776.40 306.02 
27 263 3,255.29 3,350.68 1.03 31,954.63 254.39 
28 417 3,669.52 4,840.69 1.32 50,931.96 116.26 
29 80 3,766.76 5,173.47 1.37 28,930.28 330.10 
30 206 7,599.87 16,615.09 2.19 123,797.76 61.05 
31 87 11,420.99 21,684.93 1.90 142,397.08 401.50 
32 70 3,254.82 3,907.42 1.20 22,697.63 382.93 
33 41 2,196.23 2,306.74 1.05 11,682.43 3.08 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 5,591.37 7,664.74 1.37 14,434.08 849.08 
4 2 28,727.44 37,310.39 1.30 55.109.86 2,345.01 
7 22 27,182.59 28,648.40 1.05 97,776.92 357.18 
8 10 12,653.97 13,999.00 1.11 47,482.75 3,236.28 
9 9 14,396.49 19,932.06 1.38 64,957.97 616.61 
1 0 2 10,765.77 11,838.11 1.10 19,136.58 2,394.96 
1 3 2 2,640.06 3,548.73 1.34 5,149.39 130.74 
1 4 5 18 247.70 15,493.12 0.85 45,461.00 7,277.46 
1 5 3 7,284.10 4,231.72 0.58 10,070.23 2,414.61 
1 9 7 15 486.60 24,180.28 1.56 67,522.20 352.89 
20 2 68 137.04 94,458.77 1.39 134,929.47 1,344.60 
22 2 ,13 421.05 14,006.26 1.04 23,324.97 3,517.13 
23 10 4 807.41 5,188.24 1.08 16,921.53 326.79 
24 5 15,880.61 24,240.48 1.53 58,808.72 926.32 
26 2 25 692.21 33,051.51 1.29 49.063.15 2,321.26 
27 g 10 835.82 16,878.44 1.56 52,832.98 833.25 
28 12 45 777.87 52,142.12 1.14 150,273.15 1,696.34 
29 5 84 828 37 152,037.08 1.79 355,707.59 930.94 
30 5 7886.58 4,534.84 0.58 12,917.01 1,436.20 
31 10 142044.88 361,379.06 2.54 1,168,669.72 1,159.32 
32 3 15034.46 12,481.70 0.83 29,358.83 6,493.07 
33 2 24^ 896.33 9,859.80 0.40 31,868.26 17,924.40 
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Table 42 
Summary Statistics 
Shanghai 
Gross Value of Industrial Output at 1980 Price (1,000 yuan) 
1989 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 10,300.43 18,093.58 1.76 119,574.00 579.00 
4 21 16,978.24 23,403.39 1.38 85,158.00 708.00 
7 245 35,817.22 44,735.84 1.25 241,955.00 2,483.00 
8 33 12,343.30 7,918.38 0.64 31,803.00 2,713.00 
9 30 10,152.03 8,633.98 0.85 40,189.00 724.00 
10 18 11,447.22 11,332.06 0.99 43,317.00 1,000.00 
13 45 13,776.11 23,352.02 1.70 145,776.00 849.00 
14 58 13,220.07 16,173.36 1.22 89,271.00 1,662.00 
15 14 15,275.14 16,278.67 1.07 60,509.00 1,464.00 
19 108 36,948.59 49,323.95 1.33 269,577.00 1,032.00 
20 43 37,53 .^47 43,112.04 1.15 172,035.00 1,510.00 
22 25 31,515.36 38,565.61 1.22 152,001.00 2,549.00 
23 37 16,859.89 33,894.85 2.01 198,106.00 537.00 
24 72 15,540.94 18,817.05 1.21 92,350.00 801.00 
26 21 72,470.29 189,516.73 2.62 890,627.00 3,453.00 
27 131 11,250.77 14,477.51 1.29 113,183.00 1,055.00 
28 412 23,198.31 54,607.38 2.35 510,095.00 880.00 
29 60 27,636.90 61,590.30 2.23 337,100.00 533.00 
30 98 36,860.71 63,659.06 1.73 422,778.00 1,294.00 
31 46 30,133.54 35,272.06 1.17 191,446.00 1,628.00 
32 59 11,357.34 10,025.38 0.88 40,356.00 1,099.00 
33 9 7,214.00 5,107.73 0.71 15,501.00 1,435.00 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 4,738.33 6,597.10 1.39 35,349.00 619.00 
4 26 3,231.15 3,339.13 1.03 13,606.00 717.00 
7 210 5,178.01 4,508.89 0.87 32,631.00 890.00 
8 176 6,944.94 6,585.76 0.95 40,600.00 767.00 
9 28 2,374.32 2,331.80 0.98 12,052.00 461.00 
10 8 2,570.25 1,846.29 0.72 5,974.00 362.00 
13 55 2,381.96 1,950.02 0.82 13,132.00 311.00 
4^ 49 3 840.90 3,001.08 0.78 12,477.00 845.00 
15 46 7,549.57 9,184.23 1.22 52,488.00 651.00 
19 116 5,451.31 7,401.10 1.36 58,100.00 796.00 
20 30 6,791.63 5,838.12 0.86 30,230.00 1,011.00 
22 32 4,356.19 3,240.20 0.74 13,530.00 1,073.00 
23 115 4,820.23 7,525.84 1.56 68,399.00 525.00 
24 149 2,037.42 1,589.02 0.78 10,916.00 313.00 
26 40 6,485.85 7,698.57 1.19 41,955.00 972.00 
27 263 3,862.03 3,272.31 0.85 20,455.00 715.00 
28 417 3,872.11 4,049.07 1.05 38,767.00 573.00 
29 80 4:288.59 3,540.27 0.83 17,520.00 812.00 
30 206 7832.00 19,682.87 2.51 199,485.00 595.00 
31 87 13,858.53 24,029.91 1.73 187,233.00 677.00 
32 70 3,605.46 3,610.40 1.00 24,525.00 821.00 
33 41 3:362.51 2,168.15 0.64 11,182.00 908.00 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 2 625 67 1,809.44 0.69 4,578.00 1,005.00 
4 2 56 741 00 62,030.24 1.09 100,603.00 12,879.00 
7 22 18364.59 22,912.73 1.25 104,928.00 2,750.00 
8 10 8*115 70 9,414.65 1.16 29,594.00 1,039.00 
g g 5753 44 5,955.95 1.04 18,104.00 781.00 
1 0 2 14009.50 12,032.84 0.86 22,518.00 5,501.00 
1 3 2 3 762 00 2,060.51 0.55 5,219.00 2,305.00 
1 4 5 18,268 20 17,328.40 0.95 42,974.00 2,873.00 
1 5 3 3595 67 731.54 0.20 4,377.00 2,927.00 
1 9 7 18,867 43 28,864.56 1.53 83,112.00 1,524.00 
20 2 23'116 00 28,642.07 1.24 43,369.00 2,863.00 
22 2 ,6,038 00 5,351.38 0.89 9,822.00 2,254.00 
23
 1 0 4279.30 3,536.18 0.83 11,842.00 946.00 
2 4 5 30873 00 56,827.18 1.84 132,400.00 1,646.00 
26 2 75692 00 102,755.34 1.36 148,351.00 3,033.00 
2 7 g 9015 56 13,867.82 1.54 45,570.00 2,004.00 
28 12 35*111 92 46,804.79 1.33 160,317.00 1,378.00 
2 9 5 83352.40 142,213.91 1.71 336,623.00 1,717.00 
30 5 4 690 40 3,619.96 0.77 10,711.00 1,084.00 
IO 49736 30 116,524.59 2.34 380,326.00 2,450.00 
V, 3 25044 00 30,628.32 1.22 60,410.00 7,192.00 
33 2 1:934:50 1,233.90 0.64 2,807.00 1,062.00 
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Table 42 
Summary Statistics 
Shanghai 
Gross Value of Industrial Output at 1980 Price (1,000 yuan) 
1990 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 11,709.25 23,578.62 2.01 193,765.57 519.67 
4 21 18,722.68 24,922.52 1.33 83,848.53 831.11 
7 245 34,006.46 37,836.53 1.11 182,474.65 1,583.82 
8 33 16,500.55 27,910.14 1.69 166,314.35 1,408.83 
9 30 12,761.53 12,668.97 0.99 65,907.45 668.74 
10 18 11,839.06 11,517.17 0.97 37,702.90 877.52 
13 45 14,898.58 20,112.92 1.35 104,220.06 774.77 
14 58 16,279.97 17,413.87 1.07 111,397.56 1,114.79 
15 14 21,229.53 32,383.49 1.53 118,422.20 1,134.63 
19 108 38,782.58 52,894.90 1.36 277,169.13 834.94 
20 43 38,146.52 39,488.08 1.04 137,366.09 1,310.46 
22 25 30,396.25 37,548.92 1.24 143,990.10 1,210.44 
23 37 17,734.87 32,081.78 1.81 174,870.72 537.21 
24 72 15,806.08 20,837.13 1.32 101,306.53 434.45 
26 21 77,445.58 211,780.23 2.73 994,497.64 1,900.57 
27 131 12,226.47 17,161.17 1.40 133,610.60 798.40 
28 412 22,400.01 50,577.64 2.26 570,733.76 842.73 
29 60 29,501.00 78,231.87 2.65 451,776.85 858.83 
30 98 40,890.39 74,176.17 1.81 498,851.65 944.37 . 
31 46 26,868.11 32,539.96 1.21 171,033.25 1,767.85 
32 59 11,660.94 11,470.19 0.98 63,023.00 1,122.39 
33 9 6,423.19 6,574.07 1.02 21,736.16 812.60 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 3,921.88 4,323.23 1.10 19,462.57 509.03 
4 26 4,105.33 4,471.45 1.09 19,716.25 900.21 
7 210 4,957.39 4,164.59 0.84 25,509.68 529.97 
8 176 7,349.52 7,860.63 1.07 54,130.74 926.04 
9 28 2,666.88 2,895.15 1.09 11,281.87 738.26 
10 8 1,800.42 1,508.24 0.84 5,012.73 450.26 
13 55 1,959.52 1,713.19 0.87 9,704.61 696.23 
14 49 4,181.60 3,050.71 0.73 12,763.30 531.46 
15 46 7,380.48 13,223.61 1.79 89,955.74 722.10 
19 116 5,525.89 10,453.10 1,89 93,360.41 616.61 
20 30 7,626.50 7,370.82 0.97 36,043.30 889.01 
22 32 3,641.57 3,091,19 0.85 11,657.74 611.12 
23 115 5,132.70 10,693.37 2.08 99,091.36 191.81 
24 149 1,873.63 1,412.05 0.75 9,079.26 487.49 
26 40 4,744.12 5,298.92 1.12 24,087.27 513.74 
27 263 3,584.55 3,185.86 0.89 19,166.70 483.41 
28 417 3,253.31 3,596.40 1.11 44,088.10 587.65 
29 80 3,397.68 3,291.15 0.97 15,229.40 572.76 
30 206 6,649.56 14,383.63 2.16 166,480.56 475.89 
31 87 11,501.36 14,742.95 1.28 103,474.46 1,034.84 
32 70 3,586.89 3,471.22 0.97 20,595.47 739.24 
33 41 2,823.75 2,662.24 0.94 15,872.85 683.06 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 4 544.35 4,646.01 1.02 9,909.08 1,853.02 
4 2 56:025.71 73,954.19 1.32 108,319.22 3,732.20 
7 22 24 382.84 25,407.08 1.04 103,357.24 1,477.34 
8 10 9,512.98 11,111.71 1.17 37,498.42 878.40 
g g 9 471.26 8,466.58 0.89 27,428.99 1,295.77 
1 0 2 1o'l 75.55 11,480.48 1.13 18,293.47 2,057.62 
1 3 2 2950.99 3,167.06 1.07 5,190.44 711.54 
14 5 20 315.59 17,862.60 0.88 51,041.93 6,601.53 
1 5 3 4 038.52 3,308.77 0.82 7,674.99 1,205.41 
19 7 20,187.42 31,873.75 1.58 90,757.82 925.51 
20 2 44,922.47 55,563.20 1.24 84,211.58 5,633.36 
22 2 10 586.58 8,798.23 0.83 16,807.86 4,365.29 
23 10 4 339.48 3,187.10 0.73 10,459.46 881.86 
24 5 34,424.90 62,115.48 1.80 144,815.99 1,224.42 
26 2 42 967.73 55,181.82 1.28 81,987.17 3,948.28 
27 9 12 699.79 20,628.69 1.62 65,082.36 1,580.03 
28 12 39,474.05 48,103.85 1.22 157,013.35 1,723.07 
29 5 81 761.82 137,938.89 1.69 326,947.07 1,687.48 
30 5 4239 12 2,733.61 0.64 8,509.68 1,039.99 
31 10 74657.22 163,780.04 219 538,628.70 9,572.27 
32 3 21 893 79 27,667.05 1.26 53,840.88 5,864.85 
33 2 8:085.99 3,670.76 0.45 10,681.61 5,490.37 
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Table 42 
Summary Statistics 
Shanghai 
Gross Value of Industrial Output at 1980 Price (1,000 yuan) 
1991 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 11,171.06 19,808.53 1.77 145,469.49 566.71 
4 21 20,485.61 25,528.19 1.25 83,015.56 1,274.37 
7 245 34,233.46 40,002.31 1.17 287,457.08 1,128.69 
8 33 15,626.14 18,376.18 1.18 107,620.44 2,123.34 
9 30 11,634.14 8,564.54 0.74 43,268.90 738.26 
10 18 14,181.79 16,695.75 1.18 61,534.39 663.28 
13 45 15,950.75 20,739.82 1.30 108,361.49 878.61 
14 58 17,977.31 18,311.21 1.02 118,174.99 1,357.59 
15 14 26,776.06 43,637.00 1.63 151,833.97 1,073.86 
19 108 39,817.76 52,237.25 1.31 281,517.18 1,428.16 
20 43 42,075.81 41,693.16 0.99 138,661.99 2,147.70 
22 25 32,214.88 40,172.22 1.25 162,116.98 1,071.47 
23 37 19,375.14 33,650.66 1.74 179,610.44 869.87 
24 72 17,601.85 22,982.66 1.31 111,691.67 542.43 
26 21 84,057.68 236,280.89 2.81 1,108,317.36 2,385.91 
27 131 13,872.19 19,060.99 1.37 150,872.81 773.61 
28 412 23,403.22 49,354.51 2.11 571,541.88 719.33 
29 60 36,122.54 101,250.46 2.80 583,945.65 943.07 
30 98 42,391.99 73,171.53 1.73 447,319.18 767.21 
31 46 26,297.22 28,495.51 1.08 140,699.97 1,949.91 
32 59 12,664.69 13,048.21 1.03 76,029.02 1,201.90 
33 9 6,954.89 7,152.82 1.03 23,019.05 1,349.63 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 3,984.24 4,979.66 1.25 26,191.45 456.39 
4 26 3,945.40 4,198.10 1.06 19,769.17 971.81 
7 210 5,448.56 4,694.79 0.86 31,361.23 718.59 
8 176 8,494.77 9,788.16 1.15 71,536.51 754.88 
9 28 3,239.21 2,847.19 0.88 11,318.95 671.39 
10 8 2,067.83 1,620.62 0.78 4,842.67 439.36 
13 55 2,162.51 1,923.29 0.89 12,293.84 710.87 
14 49 4,945.51 4,406.96 0.89 20,822.40 764.49 
15 46 7,880.68 1 7,528.29 2.22 1 21,087.53 751.41 
19 116 7,027.05 15,669.84 2.23 144,168.23 578.22 
20 30 9,276.76 7,859.76 0.85 38,632.67 1,035.42 
22 32 4,570.86 3,955.93 0.87 15,709.09 901.47 
23 115 6,053.45 12,178.73 2.01 101,829.85 846.65 
24 149 2,066.39 1,873.13 0.91 11,876.03 515.28 
26 40 5,894.39 6,222.57 1.06 32,796.52 516.83 
27 263 4,073.15 3,579.68 0.88 25,963.68 732.05 
28 417 4,158.00 4,566.37 1.10 54,927.66 741.90 
29 80 4,319.38 4,637.43 1.07 25,689.36 738.74 
30 206 7,999.27 16,281.96 2.04 176,377.88 487.75 
31 87 13,785.04 21,537.39 1.56 148,502.48 970.64 
32 70 4,118.53 3,610.83 0.88 18,614.59 788.30 
33 41 3,290.78 2,595.13 0.79 13,288.22 734.09 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 6,752.59 8,017.34 1.19 16,010.21 2,116.78 
4 2 74,712.88 101,979.80 1.36 146,823.49 2,602.27 
7 22 29:775.17 30,740.66 1.03 134,438.58 1,371.47 
8 10 11,703.90 14,772.88 1.26 48,236.24 914.73 
9 9 12 907.15 13,631.70 1.06 43,218.58 2,568.36 
1 0 2 13,141.55 14,357.02 1.09 23,293.49 2,989.60 
1 3 2 5,989.83 7,302.73 1.22 11,153.65 826.02 
1 4 5 21 073.92 20,111.62 0.95 56,103.20 6,197.86 
1 5 3 5,953.15 1,536.25 0.26 7,475.52 4,403.38 
1 9 7 26,189.75 40,829.69 1.56 116,166.53 655.00 
20 2 74,726.93 98,102.03 1.31 144,095.54 5,358.32 
22 2 17,519.49 16,490.04 0.94 29,179.70 5,859.27 
23 10 6574.47 5,505.96 0.84 18,338.51 788.21 
24 5 36,491.32 61,450.79 1.68 145,231.50 1,228.84 
26 2 43 611.06 54,381.54 1.25 82,064.61 5,157.50 
27 9 15019.80 20,521.82 1.37 55,066.27 775.80 
28 12 54 346.41 67,831.24 1.25 207,834.23 2,641.04 
29 5 103 872.27 175,004.23 1.68 415,405.60 2,099.91 
30 5 8 420.13 5,086.11 0.60 14,800.76 1,100.77 
31 10 135*120.36 319,528.04 2.36 1,040,755.32 9,465.92 
32 3 24 408.39 24,939.08 1.02 52,949.40 6,818.92 
33 2 17:819.96 7,753.46 0.44 23,302.48 12,337.44 
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Table 42 
Summary Statistics 
Shanghai 
Gross Value of Industrial Output at 1980 Price (1,000 yuan) 
1992 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 11,119.49 19,010.37 1.71 139,950.76 442.95 
4 21 22,265.25 28,774.86 1.29 90,037.33 1,388.92 
7 245 35,158.87 43,842.76 1.25 356,127.24 1,297.84 
8 33 15,369.38 19,809.11 1.29 119,344.04 2,083.78 
9 30 11,570.62 11,176.93 0.97 49,022.72 635.64 
10 18 15,855.05 23,268.32 1.47 90,240.04 521.67 
13 45 17,292.77 23,075.61 1.33 124,393.40 1,043.68 
14 58 19,344.76 20,702.19 1.07 136,112.32 1,221.53 
15 14 29,863.52 45,711.04 1.53 146,243.06 1,343.39 
19 108 40,635.30 52,565.08 1.29 277,841.53 1,253.61 
20 43 47,086.13 46,058.78 0.98 156,557.85 1,068.59 
22 25 32,352.20 42,699.72 1.32 172,328.51 783.59 
23 37 19,754.14 34,109.21 1.73 183,727.54 636.11 
24 72 20,961.98 29,385.18 1.40 144,666.33 807.02 
26 21 96,211.97 277,842.09 2.89 1,301,315.99 3,851.73 
27 131 15,633.13 23,265.97 1.49 158,746.71 682.47 
28 412 27,267.93 61,081.64 2.24 843,024.47 861.54 
29 60 45,632.73 118,760.13 2.60 691,764.25 1,005.95 
30 98 49,776.60 86,261.51 1.73 571,493.01 826.51 
31 46 27,083.47 29,501.48 1.09 150,265.54 2,854.43 
32 59 15,918.07 17,190.75 1.08 87,812.00 1,437.88 
33 9 6,471.43 8,442.71 1.30 27,824.79 1,154.13 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 3,946.55 5,092.96 1.29 30,303.48 553.27 
4 26 4,147.61 4,685.25 1.13 22,745.59 562.79 
7 210 5,809.80 5,577.90 0.96 36,492.37 541.53 
8 176 9,955.56 12,504.48 1.26 89,429.11 650.73 
9 28 3,836.25 4,503.38 1.17 18,827.39 700.52 
10 8 2,866.75 1,450.88 0.51 5,154.95 1,140.77 
13 55 2,528.98 1,838.72 0.73 11,468.48 671.60 
14 49 4,982.85 4,539.13 0.91 20,994.54 771.26 
15 46 10,928.25 33,305.14 3.05 229,753.53 885.82 
19 116 8,144.97 19,319.54 2.37 159,208.56 644.20 
20 30 9,708.08 8,978.57 0.92 38,855.12 1,295.90 
22 32 6,599.47 8,589.52 1.30 34,030.17 856.80 
23 115 6,559.26 11,429.15 1.74 86,695.11 636.86 
24 149 2,443.40 2,295.94 0.94 14,175.84 522.22 
26 40 7,362.44 7,922.02 1.08 36,216.61 441.97 
27 263 4,678.30 4,259.49 0.91 40,160.61 638.72 
28 417 5,518.39 6,725.51 1.22 78,636.85 763.72 
29 80 5,807.42 7,511.20 1.29 44,076.80 682.16 
30 206 10,236.34 20,386.89 1.99 150,590.15 576.70 
31 87 14,821.05 24,831.25 1.68 156,605.85 885.36 
32 70 5,454.83 6,137.68 1.13 34,119.98 980.29 
33 41 3,645.46 2,764.01 0.76 13,972.85 604.55 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 9 438.13 11,789.10 1.25 23,048.77 2,419.17 
4 2 99:089.25 132,790.63 1.34 192,986.41 5,192.09 
7 22 38,656.72 40,029.20 1.04 137,287.39 1,381.20 
8 10 16,402.55 17,662.16 1.08 59,041.07 4,349.22 
9 9 18445.05 25,555.47 1.39 83,544.35 1,178.57 
1 0 2 14134.96 15,323.71 1.08 24,970.45 3,299.46 
1 3 2 7,114.38 8,830.96 1.24 13,358.82 869.95 
14 5 24:954.10 21,141.55 0.85 61,738.03 8,945.36 
1 5 3 9 851.54 4,232.51 0.43 12,718.96 4,990.35 
1 9 7 29330.46 41,875.21 1.43 120,120.50 647.80 
20 2 112 944.22 155,147.84 1.37 222,650.31 3,238.13 
22 2 17 696.31 16,602.35 0.94 29,435.94 5,956.68 
23 10 7 280.34 7,302.68 1.00 25,203.84 904.34 
24 5 37 569.11 60,138.78 1.60 143,305.52 1,587.51 
26 2 55,547.55 72,827.81 1.31 107,044.60 4,050.51 
27 9 15 315.83 21,716.38 1.42 68,275.96 1,312.44 
28 12 76 555.68 88,088.01 1.15 252,908.77 3,067.67 
29 5 137:235.37 210,892.58 1.54 512,070.77 2,851.23 
3 0 5 13 171.91 8,169.34 0.62 23,209.63 1,656.72 
31 10 244325.25 640,204.85 2.62 2,063,692.23 2,548.77 
32 3 34 278 99 33,469.12 0.98 72,469.01 10,053.30 
33 2 32^ 402.07 13,335.10 0.41 41.831.41 22,972.73 
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Table 42 
Summary Statistics 
Shanghai 
Profit at 1980 Price (1,000 yuan) 
1989 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 790.55 1,327.20 1.68 8,827.08 -370.67 
4 21 1,384.70 2,340.24 1.69 9,019.00 -178.60 
7 245 2,157.96 3,138.78 1.45 20,955.98 -1,139.33 
8 33 1,109.83 1,343.29 1.21 5,362.90 -800.29 
9 30 932.45 1,467.07 1.57 7,255.21 -110.25 
10 18 716.65 1,005.17 1.40 4,070.17 -176.00 
13 45 2,941.32 10,262.83 3.49 69,444.29 62.37 
14 58 1,983.92 3,480.85 1.75 20,959.09 -248.81 
15 14 1,955.00 1,754.34 0.90 5,615.89 8.36 
19 108 3,184.39 5,026.90 1.58 30,193.99 -1,326.05 
20 43 5,091.31 6,530.11 1.28 34,514.87 191.65 
22 25 1,622.96 1,652.39 1.02 6,655.42 -102.51 
23 37 1,397.47 3,876.63 2.77 23,637.30 -935.33 
24 72 1,632.05 2,869.65 1.76 12,341.21 -4,279.98 
26 21 4,426.71 9,295.54 2.10 43,140.76 -1,025.56 
27 131 1,584.62 3,111.63 1.96 26,940.57 -1,643.00 
28 412 2,999.35 6,925.05 2.31 76,223.63 -2,758.84 
29 60 1,395.91 1,762.90 1.26 5,765.00 -3,843.67 
30 98 4,043.11 7,358.01 1.82 47,176.96 31.00 
31 46 2,224.68 3,543.71 1.59 10,798.19 -10,679.15 
32 59 1,616.47 1,645.66 1.02 7,755.36 45.16 
33 9 508.25 493.48 0.97 1,653.78 97.99 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 264.69 456.27 1.72 2,682.99 -318.00 
4 26 189.70 253.04 1.33 1,247.20 -132.17 
7 210 410.90 484.45 1.18 2,645.00 -483.75 
8 176 526.57 687.52 1.31 5,998.07 -611.70 
9 28 118.33 295.87 2.50 1,291.48 -543.71 
10 8 388.78 429.13 1.10 1,368.00 28.35 
13 55 251.96 330.20 1.31 2,053.00 -15.79 
14 49 256.37 321.52 1.25 1,398.25 -364.72 
15 46 826.13 1,152.84 1.40 5,622.00 -365.70 
19 116 568.73 1,063.78 1.87 9,394.01 -1,617.37 
20 30 748.68 728.10 0.97 3,937.59 147.05 
22 32 383.76 428.13 1.12 1,847.30 -266.00 
23 115 426.98 711.46 1.67 4,613.81 -378.46 
24 149 198.14 364.18 1.84 3,592.35 -618.50 
26 40 510.80 571.76 1.12 3,010.00 0.00 
27 263 388.42 506.87 1.30 3,811.36 -522.77 
28 417 402.39 528.91 1.31 4,132.44 -1,612.21 
29 80 499.19 529.08 1.06 3,370.00 -440.68 
30 206 453.08 1,377.97 3.04 18,451.52 -729.24 
31 87 1,063.25 1,796.35 1.69 11,915.44 -704.61 
32 70 428.42 469.82 1.10 2,357.46 -59.04 
33 41 616.83 785.51 1.27 4,200.00 14.00 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 532.79 634.07 1.19 1,168.00 -100.14 
4 2 21,188.95 27,367.52 1.29 40,540.72 1,837.19 
7 22 2,443.04 4,371.48 1.79 19,109.65 -1,127.47 
8 10 1,103.06 1,349.01 1.22 3,731.00 55.56 
9 9 600.77 1,185.30 1.97 3,513.48 -324.84 
1 0 2 2,646.78 2,312.56 0.87 4,282.00 1,011.55 
13 2 1,076.28 1,550.99 1.44 2,173.00 -20.43 
14 5 2,331.48 3,648.93 1.57 7,970.39 -789.54 
1 5 3 -264.95 764.39 -2.89 454.00 -1,067.85 
-19 7 3,420.19 5,011.08 1.47 13,666.39 -87.09 
20 2 2,874.23 4,120.67 1.43 5,787.98 -39.52 
22 2 1 -403.96 427.04 -1.06 -102.00 -705.92 
23 10 503.52 474.47 0.94 1,371.00 -99.00 
24 5 722.87 1,478.01 2.04 3,151.88 -605.54 
26 2 8,096.40 11,540.14 1.43 16,256.52 -63.71 
27 9 "463.26 2,130.33 -4-60 819.65 -5,917.33 
28 12 2 784.00 4,011.56 1.44 10,881.94 -1,664.77 
29 5 3 985.08 5,173.18 1.30 12,573.21 -273.80 
30 5 576.23 750.58 1.30 1,632.00 -166.00 
31 10 10,299.72 28,274.59 2.75 90,590.00 -1,031.14 
32 3 5,631.92 8,843.45 1.57 15,843.00 442.89 
33 2 254.07 450.68 1.77 572.75 -64.61 
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Table 42 
Summary Statistics 
Shanghai 
Profit at 1980 Price (1,000 yuan) 
1990 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 727.77 1,227.25 1.69 7,965.96 -275.49 
4 21 787.31 2,287.34 2.91 7,127.95 -6,273.23 
7 245 883.59 3,088.18 3.50 16,767.85 -6,255.98 
8 33 1,147.35 2,749.32 2.40 14,864.81 -679.19 
9 30 1,117.46 1,765.35 1.58 7,461.64 -9.77 
10 18 134.98 428.38 3.17 1,527.50 -350.68 
13 45 2,368.79 7,004.49 2.96 46,454.68 0.00 
14 58 2,022.72 3,743.35 1.85 25,451.45 -1,477.85 
15 14 1,296.08 1,640.33 1.27 4,579.49 -657.53 
19 108 3,123.50 6,133.94 1.96 37,821.30 -2,244.81 
20 43 4,26-7.10 5,540.32 1.30 33,084.30 182.93 
22 25 2,106.81 2,902.63 1.38 10,678.79 -403.22 
23 37 1,148.33 3,660.64 3.19 22,041.54 -626.37 
24 72 1,222.01 2,702.19 2.21 14,658.27 -655.20 
26 21 1,141.96 2,725.69 2.39 7,081.90 -5,999.94 
27 131 1,236.69 3,036.40 2.46 29,812.23 -1,253.97 
28 412 1,900.71 4,269.24 2.25 36,605.71 -17,043.28 
29 60 456.35 6,708.96 14.70 14,257.40 -47,359.45 
30 98 2,951.14 7,202.31 2.44 50,515.59 -19,053.86
 s 
31 46 741.23 3,743.64 5.05 7,196.53 -20,624.07 
32 59 1,241.05 1,661.93 1.34 7,309.09 -1,439.15 
33 9 419.06 424.05 1.01 1,342.27 18.84 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 186.22 359.57 1.93 1,872.39 -518.39 
4 26 89.59 333.60 3.72 878.11 -1,056.61 
7 210 212.80 450.29 2.12 2,305.65 -2,104.22 
8 176 481.41 943.43 1.96 9,027.27 -1,261.30 
9 28 174.68 347.95 1.99 1,805.44 -137.93 
10 8 227.91 310.23 1.36 882.74 -99.92 
13 55 146.08 261.61 1.79 1,274.24 -647.08 
14 49 236.22 337.37 1.43 1,801.93 -332.12 
15 46 539.00 1,321.76 2.45 8,016.31 -527.85 
19 116 565.35 1,692.04 2.99 11,688.30 -1,837.51 
20 30 621.20 804.68 1.30 4,015.07 -385.50 
22 32 273.48 412.84 1.51 1,435.18 -594.09 
23 115 328.89 700.06 2.13 4,240.24 -611.49 
24 149 122.05 311.56 2.55 2,823.14 -1,083.21 
26 40 293.19 381.92 1.30 1,556.25 -256.68 
27 263 220.02 358.07 1.63 2,071.69 -482.20 
28 417 216.13 479.27 222 3,470.03 -2,648.72 
29 80 300.03 493.32 1.64 2,680.91 -726.09 
30 206 244.11 1,658.27 6.79 16,545.81 -15,839.75 
31 87 476.31 969.97 2.04 4,202.53 -3,508.81 
32 70 238.78 344.86 1.44 1,715.02 -749.37 
33 41 381.68 583.71 1.53 3,076.90 -372.80 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 214.05 303.91 1.42 537.71 -65.21 
4 2 17,774.25 25,195.51 1.42 35,590.17 -41.66 
7 22 2,733.36 4,750.99 1.74 20,844.35 -352.02 
8 10 920.64 1,425.87 1.55 3,567.55 -681.13 
9 9 834.53 1,088.02 1.30 2,984.86 -137.25 
10 2 829.39 1,612.86 1.94 1,969.85 -311.08 
13 2 957.23 1,370.45 1.43 1,926.28 -11.83 
14 5 2,894.40 3,594.31 1.24 9,081.63 301.28 
15 3 -52.06 684.11 -13.14 497.61 -818.23 
19 7 4,420.64 6,009.07 1.36 17,182.41 78.47 
20 2 9,875.33 12,701.68 1.29 18,856.78 893.89 
22 2 i -195.40 1,668.39 -8.54 984.34 -1,375.13 
23 10 584.71 608.43 1.04 2,210.05 28.05 
24 5 3,746.61 8,247.24 2.20 18,427.88 -1,141.25 
26 2 1,476.60 2,993.40 2.03 3,593.25 -640.05 
27 9 1,214.17 3,125.77 2.57 9,302.46 -1,425.68 
28 12 3,776.55 4,476.64 1.19 11,575.52 -3,810.62 
29 5 6,871.48 9,215.24 1.34 22,991.02 960.05 
30 5 629.04 948.17 1.51 2,071.01 -385.85 
31 10 14,729.17 37,573.79 2.55 120,258.15 -669.40 
32 3 8,709.07 12,883.54 1.48 23,554.80 456.19 
33 2 389.30 714.12 1.83 894.26 -115.66 
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Table 42 
Summary Statistics 
Shanghai 
Profit at 1980 Price (1,000 yuan) 
1991 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 673.62 1,108.32 1.65 6,769.48 -134.13 
4 21 952.64 1,492.50 1.57 5,089.87 -1,171.66 
7 245 990.27 2,373.51 2.40 16,596.46 -6,034.00 
8 33 907.23 1,992.17 2.20 11,177.90 0.00 
9 30 726.46 1,317.69 1.81 6,519.52 -335.01 
10 18 -150.30 1,779.15 -11.84 2,497.20 -6,742.49 
13 45 2,237.80 6,203.25 2.77 41,074.16 22.32 
14 58 1,950.24 3,538.80 1.81 24,172.52 -76.32 
15 14 920.13 2,459.62 2.67 5,729.66 -5,381.04 
19 108 2,845.17 5,894.13 2.07 31,713.73 -6,355.61 
20 43 4,25p.17 6,071.93 1.43 37,340.38 16.58 
22 “ 25 1,327.69 2,932.88 2.21 9,849.10 -6,173.42 
23 37 1,025.44 3,034.00 2.96 17,908.63 -2,007.18 
24 72 1,016.55 2,427.96 2.39 10,997.92 -3,654.19 
26 21 891.71 1,988.74 2.23 6,096.38 -3,343.49 
27 131 1,281.25 3,924.05 3.06 41,787.93 -821.58 
28 412 1,560.64 3,282.12 2.10 32,734.42 -7,904.61 
29 60 2,685.03 9,008.99 3.36 65,042.24 -1,400.15 
30 98 2,892.67 6,497.22 2.25 50,059.22 -9,418.89 
31 46 413.47 2,326.71 5.63 4,434.79 -10,373.21 
32 59 1,130.94 1,497.34 1.32 6,949.89 0.00 
33 9 270.85 574.63 2.12 1,742.99 -134.08 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 189.09 340.80 1.80 1,623.28 -274.21 
4 26 123.55 275.59 2.23 1,096.68 -410.05 
7 210 184.26 385.04 2.09 1,798.16 -1,750.15 
8 176 430.12 910.09 2.12 7,658.08 -944.00 
9 28 148.40 191.78 1.29 855.92 -81.56 
10 8 222.07 327.32 1.47 917.25 -70.83 
13 55 171.83 238.73 1.39 1,386.20 -127.08 
14 49 227.41 526.50 2.32 3,172.80 -734.32 
15 46 371.90 1,210.76 3.26 7,438.12 -1,080.62 
19 116 721.33 2,526.36 3.50 19,006.38 . -1,919.62 
20 30 753.77 809.04 1.07 3,655.78 -521.18 
22 32 365.51 494.34 1.35 1,620.87 -G47.27 
23 115 388.67 872.84 2.25 6,853.61 -694.70 
24 149 133.28 348.97 2.62 3,045.14 -740.46 
26 40 275.21 321.46 1.17 1,016.73 -686.67 
27 263 209.45 397.48 1.90 2,180.59 -1,680.08 
28 417 297.88 540.20 1.81 3,894.41 -1,506.70 
29 80 325.49 593.22 1.82 2,988.88 -800.51 
30 206 218.61 2,125.11 9.72 12,894.62 -26,054.07 
31 87 371.51 1,485.79 4.00 6,990.91 -8,544.81 
32 70 260.92 360.83 1.38 1,247.30 -540.93 
33 41 375.27 630.37 1.68 3,416.62 -272.22 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 742.06 516.53 0.70 1,300.46 281.35 
4 2 27,506.92 38,052.75 1.38 54,414.27 599.56 
7 22 3:367.70 6,627.21 1.97 31,045.62 -647.44 
8 10 1,346.69 2,014.75 1.50 5,036.79 -605.97 
9 9 1 435.25 2,226.23 1.55 6,709.29 5.87 
•10 2 926.56 1,817.70 1.96 2,211.87 -358.75 
1 3 2 2,037.48 2,726.93 1.34 3,965.71 109.25 
1 4 5 2,016.06 1,849.74 0.92 4,714.03 304.02 
1 5 3 555.19 148.25 0.27 726.14 461.86 
1 9 7 5,383.11 6,925.51 1.29 19,610.01 >6.58 
20 2 22,310.49 30,634.36 1.37 43,972.25 648.73 
22 2 , 181.76 30.71 0.17 203.48 160.05 
23 10 805.89 918.56 1.14 3,077.12 99.48 
24 5 4 575.89 9,012.50 1.97 20,667.66 24.63 
26 2 2,341.27 3,148.36 1.34 4,567.50 115.05 
27 9 1 159.24 1,325.51 1.14 3,071.65 -192.68 
28 12 6 264.80 7,546.21 1.20 21,056.95 -1,049.18 
29 5 16 764.25 23,646.52 1.41 58,150.10 1,373.75 
30 5 1,614.49 1,816.14 1.12 4,591.79 60.79 
31 1 0 25,816.05 67,967.62 2.63 218,099.59 -2,532.33 
32 3 111909.41 16,424.98 1.38 30,831.97 1,337.94 
33 2 1,590.56 530.88 0.33 1,965.95 1,215.17 
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Table 42 
Summary Statistics 
Shanghai 
Profit at 1980 Price (1,000 yuan) 
1992 
State Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 161 454.46 913.67 2.01 7,843.35 -482.90 
4 21 624.19 1,629.70 2.61 6,070.04 -1,283.71 
7 245 550.57 2,255.25 4.10 22,937.51 -8,874.32 
8 33 711.19 839.43 1.18 3,447.91 0.00 
9 30 471.69 1,099.62 2.33 4,902.22 -378.92 
10 18 164.17 1,137.92 6.93 4,166.98 -1,335.18 
13 45 1,815.44 7,220.80 3.98 48,308.20 8.48 
14 58 1,115.01 2,486.64 2.23 14,899.94 -1,936.30 
15 14 1,379.21 2,795.74 2.03 9,646.83 -2,280.46 
19 108 1,543.70 3,749.44 2.43 17,740.49 -5,559.87 
20 43 2,4^1.21 6,746.32 2.71 44,627.79 0.81 
22 25 853.39 2,325.97 2.73 9,874.29 -2,812.27 
23 37 508.70 1,266.17 2.49 7,553.13 -248.98 
24 72 1,149.47 3,724.97 3.24 25,825.27 -1,735.70 
26 21 876.44 1,935.78 2.21 3,869.91 -4,903.81 
27 131 1,231.46 7,197.19 5.84 81,231.25 -2,347.72 
28 412 772.87 2,566.90 3.32 28,197.05 -15,482.29 
29 60 2,652.65 7,653.99 2.89 51,083.34 -1,435.29 
30 98 1,800.52 6,564.42 3.65 62,681.34 -8,025.57 , 
31 46 -308.33 4,375.31 -14.19 3,881.39 -28,504.79 
32 59 546.92 1,065.18 1.95 6,398.01 -433.14 
33 9 231.98 599.23 2.58 1,395.23 -772.51 
v 
Collective Enterprises 
Sector n Mean Std. Dev. CV Max Min 
3 64 143.69 393.69 2.74 1,767.45 -444.43 
4 26 100.80 349.23 3.46 977.82 -850.05 
7 210 87.56 409.01 4.67 2,719.05 -1,234.32 
8 176 410.73 1,586.46 3.86 16,662.03 -997.15 
9 28 113.08 237.03 2.10 893.53 -293.28 
10 8 284.73 326.53 1.15 711.00 -104.33 
13 55 162.62 227.66 1.40 1,367.96 -83.58 
14 49 222.93 862.91 3.87 5,721.50 -€72.15 
15 46 496.44 2,351.52 4.74 15,428.86 -1,472.62 
19 116 773.91 3,930.35 5.08 38,865.69 . -1,120.81 
20 30 589.86 815.00 1.38 2,968.18 -698.15 
22 32 228.83 700.20 3.06 2,032.92 -1,561.37 
23 115 321.76 873.73 2.72 7,394.38 -814.32 
24 149 133.20 331.19 2.49 2,923.13 -538.07 
26 40 271.22 400.93 1.48 1,024.78 -1,034.94 
27 263 205.53 424.67 2.07 3,245.17 -1,569.82 
28 417 353.54 608.99 1.72 4,875.38 -2,083.66 
29 80 409.46 931.02 2.27 4,151.11 -1,223.03 
30 206 451.89 1,252.67 2.77 7,650.84 -4,671.10 
31 87 314.07 1,519.13 4.84 9,754.58 -4,276.55 
32 70 812.75 4,482.28 5.51 36,987.57 -2,094.11 
33 41 225.21 657.32 2.92 3,094.17 -1,745.22 
Joint Ventures 
Sector n Mean Std. Dev. CV Max Min 
3 3 986.69 455.03 0.46 1,509.91 683.37 
4 2 24,770.14 34,937.03 1.41 49,474.35 65.93 
7 22 4,147.84 6,536.37 1.58 30,479.95 -213.53 
8 10 1,740.69 2,284.01 1.31 6,173.28 -11.30 
g g 1,959.32 2,908.05 1.48 9,069.96 -450.97 
10 2 1,146.17 1,003.30 0.88 1,855.60 436.73 
13 2 2:438.33 3,204.91 1.31 4,704.54 172.11 
1 4 5 2,600.21 1,634.09 0.63 4,518.93 295.36 
1 5 3 1,746.55 1,796.95 1.03 3,809.74 524.06 
19 7 6,801.64 8,489.28 1.25 24,164.78 -5.23 
20 2 29,493.84 40,851.61 1.39 58,380.29 607.39 
22 2 i 1,161.11 686.90 0.59 1,646.32 675.40 
23 10 957.63 1,338.64 1.40 4,477.00 65.30 
24 5 8,246.65 15,449.73 1.87 35,608.92 12.73 
26 2 1 981.97 2,470.20 1.25 3,728.66 235.28 
27 9 953.17 2,322.74 2.44 5,977.58 -2,522.99 
28 12 14 714 51 19,600.57 1.33 53,530.02 -2,192.93 
29 5 22,582.22 24,957.30 1.11 65,164.95 1,485.03 
30 5 2,918.22 2,703.33 0.93 7,075.84 208.57 
31 10 58,884.31 163,785.22 2.78 523,896.59 -1,569.51 
32 3 11,554.62 14,890.60 1.29 28,714.74 2,037.58 
33 2 2:418.34 2,192.68 0.91 3,968.80 867.88 
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Table 43 
Technical Efficiency 
Shanghai 
1989 
Sector 3 
Type n Mean Std. Dev. CV Median Max Min 
SOE 161 0.7583 0.1797 0.2370 0.7780 1.0000 0.2820 
COE 64 0.7107 0.1819 0.2560 0.7047 1.0000 0.3882 
UJV 3 0.7965 0.3525 0.4425 1.0000 1.0000 0.3895 
"ALL 228 0.7455 0.1831 0.2457 0.7563 1.0000 0.2820 
Sector 4 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.7422 0.1955 0.2634 0.8092 1.0000 0.4306 
COE 26 0.7293 0.1549 0.2123 0.6729 1.0000 0.5151 
|JV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
"ALL 49 0.7459 0.1768 0.2370 0.7068 1.0000 0.4306 
Sector 7 
Type n Mean Std. Dev. CV Median Max Min 
SOE 245 0.6823 0.1522 0.2230 0.6929 1.0000 0.2909 
COE 210 0.6234 0.1573 0.2523 0.6016 1.0000 0.3297 
UV 22 0.7587 0.1477 0.1947 0.7625 1.0000 0.5185 
~AiZ 477 0.6599 0.1581 0.2395 0.6581 1.0000 0.2909 
Sector 8 
Type n Mean Std. Dev. CV Median Max Min 
SOE 33 0.6779 0.1784 0.2632 0.6282 1.0000 0.4108 
COE 176 0.6806 0.1801 0.2646 0.6298 1.0000 0.3916 
IJV 10 0.7672 0.1567 0.2043 0.7071 1.0000 0.5938 
"~ALL 219 0.6841 0.1790 0.2617 0.6368 1.0000 0.3916 
Sector 9 
Type n Mean Std. Dev. CV Median Max Min 
SOE 30 0.8115 0.1358 0.1673 0.8046 1.0000 0.5333 
COE 28 0.8029 0.1598 0.1990 0.8048 1.0000 0.5273 
Ijy 9 0.7913 0.2064 0.2608 0.7672 1.0000 0.5150 
"ALL 67 0.8052 0?1541 0.1914 0.8000 1.0000 0.5150 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
SOE 18 0.8288 0.1545 0.1864 0.8637 1.0000 0.5280 
COE 8 0.9381 0.0900 0.0960 1.0000 1.0000 0.7886 
Ijy 2 1,0000 0,0000 0.0000 1.0000 1.0000 1.0000 
"ALL 28 0.8722 0.1445 0.1657 0.8927 1.0000 0.5280 
Sector 13 
Type n Mean Std. Dev. CV Median Max Min 
SOE 45 0?753501533~020340.7130 1.0000 0.5370 
COE 55 0.8638 0.1256 0.1454 0.8965 1.0000 0.5404 
Ijy 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
"ALL 102 0.8178 0.1494 0.1827 0.8532 1.0000 0.5370 
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Table 11 
Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 58 0.7120 0.1473 0.2069 0.6731 1.0000 0.4519 
COE 49 0.7618 0.1574 0.2066 0.7291 1.0000 0.4646 
IJV 5 0.7788 0.2077 0.2667 0.6915 1.0000 0.5558 
ALL 112 0.7368 0.1552 0.2106 0.7076 1.0000 0.4519 
Sector 15 
Type n Mean Std. Dev. CV Median Max Min 
SOE 14 0.8068 0.1920 0.2380 0.8483 1.0000 0.4561 
COE 46 0.7443 0.1745 0.2344 0.7141 1.0000 0.4362 
IJV 3 0.8936 0.1844 0.2063 1.0000 1.0000 0.6807 
"^il 63 0.7653 0.1801 0.2353 0.7415 1.0000 0.4362 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
SOE 108 0.5996 0.2161 0.3604 0.5708 1.0000 0.1200 
COE 116 0.5437 0.2101 0.3865 0.5074 1.0000 0.1771 
IJV 7 0.8442 0.2291 0.2714 1.0000 1.0000 0.3951 
~ALL 231 0.5789 0.2194 0.3790 0.5382 1.0000 0.1200 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
SOE 43 0.7798 0.2263 0.2902 0.8296 1.0000 0.2638 
COE 30 0.5644 0.2515 0.4456 0.4941 1.0000 0.2478 
IJV 2 0.9535 0.0658 0.0690 0.9535 1.0000 0.9069 
ALL 75 0.6983 0.2584 0.3701 0.7753 1.0000 0.2478 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min_ 
SOE 25 0.8706 0.1429 0.1641 0.9152 1.0000 0.5920 
COE 32 0.8579 0.1381 0.1610 0.8785 1.0000 0.5616 
IJV 2 0.7369 0.2266 0.3075 0.7369 0.8971 0.5767 
"ALL 59 0.8592 0.1418 0.1650 0.8941 1.0000 0.5616 
Sector 23 
Type n Mean Std. Dev. CV Median Max Min 
37 0.7299 0.1523 0.2086 0.6931 1.0000 0.3730 
COE 115 0.7418 0.1569 0.2116 0.6998 1.0000 0.4335 
Ijy 10 0.9332 0.0881 0.0944 0.9682 1.0000 0.7266 
"ALL 162 0.7509 0.1590 0.2117 0.7211 1.0000 0.3730 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
SOE 72 06861 0199702910~0.6729 1.0000 0.3008 
COE 149 0.5645 0.1776 0.3146 0.5371 1.0000 0.2674 
yy 5 1:0000 0.0000 0.0000 1.0000 1.0000 1.0000 
""Ail 226 0.6128 0.1998 0.3260 0.5807 1.0000 0.2674 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 086150?1269~~01472~0.8523 1.0000 0.6462 
COE 40 0.8660 0.1021 0.1179 0.8591 1.0000 0.7129 
,jV 2 0.9721 0.0395 0.0406 0.9721 1.0000 0.9442 
""ALL "63 0.8679 0.1102 0.12700.8628 1.0000 0.6462 
155 
Table 11 
Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 131 0.7186 0.1735 0.2415 0.7198 1.0000 0.3232 
COE 263 0.6455 0.1499 0.2322 0.6272 1.0000 0.3660 
IJV 9 0.8393 0.1671 0.1991 0.9240 1.0000 0.6101 
ALL 403 0.6736 0.1635 0.2427 0.6509 1.0000 0.3232 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 412 0.6333 0.1339 0.2114 0.6103 1.0000 0.2890 
COE 417 0.6258 0.1340 0.2141 0.6023 1.0000 0.3493 
IJV 12 0.7966 0.2150 0.2699 0.8334 1.0000 0.4263 
~ALL 841 0.6319 0.1367~0.2163 0.6067 1.0000 0.2890 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
SOE 60 0.7331 0.2050 0.2796 0.7271 1.0000 0.2196 
COE 80 0.7219 0.1658 0.2296 0.7008 1.0000 0.2576 
IJV 5 0.9242 0.1353 0.1463 0.9948 1.0000 0.6866 
~ALL 145 0.7335 0.1847 0.2519 0.7046 1.0000 0.2196 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 98 0.8074 0.1312 0.1625 0.8006 1.0000 0.5087 
COE 206 0.6955 0.1575 0.2265 0.6787 1.0000 0.3383 
IJV 5 0.8720 0.1792 0.2055 1.0000 1.0000 0.6272 
ALL 309 0.7338 0.1593 0.2170 0.7245 1.0000 0.3383 
Sector 31 
Type n Mean Std. Dev. CV Median Max Min 
SOE 46 0.7367 0.1792 0.2432 0.6807 1.0000 0.4036 
COE 87 0.7531 0.1710 0.2271 0.7121 1.0000 0.4026 
IJV 10 0.8599 0.1592 0.1852 0.9141 1.0000 0.5690 
"ALL 143 0.7553 0.1743 0.2307 0.7121 1.0000 0.4026 
Sector 32 
Type n Mean Std. Dev. CV Median Max Min 
SOE 59 0.7253 0.1689 0.2329 0.7121 1.0000 0.4271 
COE 70 0.7278 0.1945 0.2672 0.7201 1.0000 0.3673 
Ijy 3 0.9754 0.0426 0.0437 1.0000 1.0000 0.9262 
~ALL 132 0.7323 0.1843 0.2516 0.7201 1.0000 0.3673 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min 
SOE 9 0.7962 0.2036 0.2557 0.8225 1.0000 0.5047 
COE 41 0.8025 0.1717 0.2140 0.7826 1.0000 0.4883 
Ijy 2 0.8392 0.2104 0.2507 0.8392 0.9879 0.6904 
~ALL 52 0802801748 02177~0.8005 1.0000 0.4883 
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Table 43 
Technical Efficiency 
Shanghai 
1989 
Sector 3 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 161~""”0.8164 0.1426 0.1747 0.8373 1.0000 0.4554 
COE 64 0.7433 0.1634 0.2198 0.7350 1.0000 0.4146 
IJV 3 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
ALL 228 0.7983 0.1529 0.1915 0.8284 1.0000 0.4146 
* Sector 4 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.7382 0.1740 0.2357 0.7560 1.0000 0.4488 
COE 26 0.7254 0.1805 0.2489 0.6745 1.0000 0.4065 
IJV 2 0.8824 0.1664 0.1886 0.8824 1.0000 0.7647 
""ALL 49 0.7373 0,1764 0.2393 0.7226 1.0000 0.4065 
Sector 7 
Type n Mean Std. Dev. CV Median Max Min 
SOE 245 0.7577 0.1412 0.1863 0.7565 1.0000 0.4103 
COE 210 0.6800 0.1425 0.2096 0.6575 1.0000 0.4259 
IJV 22 0.7810 0.1643 0.2103 0.7744 1.0000 0.5092 
ALL 477 0.7246 0.1480~0.2043 0.7105 1.0000 0.4103 
Sector 8 
Type n Mean Std. Dev. CV Median Max Min^  
SOE 33 0.7439 0.1489 0.2002 0.7679 1.0000 0.5007 
COE 176 0.7210 0.1406 0.1950 0.7009 1.0000 0.4954 
IJV 10 0.8059 0.1269 0.1574 0.7970 1.0000 0.6553 
~ALL 219 0.7283 0.1419 0.1949 0.7141 1.0000 0.4954 
Sector 9 
Type n Mean Std. Dev. CV Median Max Min 
SOE 30 0.8014 0.1534 0.1914 0.8199 1.0000 0.4616 
COE 28 0.8704 0.1276 0.1466 0.8818 1.0000 0.5750 
UV 9 0.8820 0.1672 0.1895 1.0000 1.0000 0.5987 
~ALL 67 0.8410 0.1473 0.1751 0.8533 1.0000 0.4616 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
18 09583~0081500851 0.9961 1.0000 0.7356 
COE 8 0.9400 0.1140 0.1213 1.0000 1.0000 0.6710 
Ijy 2 0.9305 0.0983 0.1056 0.9305 1.0000 0.8610 
~ALL 28 09511 0.0895 0.0941 0.9981 1.0000 0.6710 
1 
Sector 13 
Type n Mean Std. Dev. CV Median Max Min 
45 0J988 0?l645~020600.7975 1.0000 0.4129 
COE 55 0.8285 0.1522 0.1837 0.8247 1.0000 0.4867 
|jv 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
"ALL 102 0.8187 0.1583 0.1933 0.8216 1.0000 0.4129 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 58 0.7604 0.1276 0.1678 0.7438 1.0000 0.4660 
COE 49 0.7715 0.1318 0.1708 0.7229 1.0000 0.5486 
iJV 5 0.8284 0.1091 0.1317 0.8324 1.0000 0.7238 
ALL 112 0.7683 0.1285 0.16720.7421 1.0000 0.4660 
Sector 15 
Type n Mean Std. Dev. CV Median Max Min 
SOE 14 0.7479 0.2068 0.2766 0.7802 1.0000 0.3798 
COE 46 0.7262 0.1963 0.2702 0.6727 1.0000 0.4479 
IJV 3 0.8500 0.2598 0.3056 1.0000 1.0000 0.5501 
"^ LL 63 0.7369 0.1996 0.2708 0.7211 1.0000 0.3798 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
SOE 108 0.6335 0.1937 0.3057 0.6126 1.0000 0.2163 
COE 116 0.6080 0.2162 0.3556 0.5657 1.0000 0.2625 
IJV 7 0.8468 0.2298 0.2714 1.0000 1.0000 0.4334 
~~M± 231 0.6272 0.2095 0.3340 0.6015 1.0000 0.2163 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
SOE 43 0.6750 0.2552 0.3781 0.6138 1.0000 0.2390 
COE 30 0.5325 0.2521 0.4735 0.4472 1.0000 0.2243 
IJV 2 0.8828 0.1658 0.1878 0.8828 1.0000 0.7656 
"ALL 75 0.6235 0.2626 0.4212 0.5920 1.0000 0.2243 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min. 
SOE 25 0.8696 0.1399 0.1609 0.8766 1.0000 0.5413 
COE 32 0.8457 0.1394 0.1648 0.8262 1.0000 0.5686 
IJV 2 0.7663 0.1399 0.1825 0.7663 0.8652 0.6674 
~ALL 59 0.8531 0.1387 0.1625 0.8535 1.0000 0.5413 
Sector 23 
Type n Mean Std. Dev. CV Median Max Min 
SOE 37 0.6693 0.1619 0.2419 0.6412 1.0000 0.4085 
COE 115 0.7301 0.1714 0.2348 0.6982 1.0000 0.4424 
Ijy 10 0.9074 0.1159 0.1278 0.9755 1.0000 0.7052 
~ALL 162 0.7272 0.1738 0.2390 0.6976 1.0000 0.4085 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
72 07258 0^665""""0^2940.7115 1.0000 0.4004 
COE 149 0.6799 0.1429 0.2101 0.6626 1.0000 0.3321 
Ijy 5 0.'961Q 0.0556 0.0579 1.0000 1.0000 0.8805 
"~ALL 226 0.7007 0.1556 0.2221 0.6762 1.0000 0.3321 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.7475 0.1646 0.2202 0.7040 1.0000 0.5286 
COE 40 0.7918 0.1315 0.1661 0.7768 1.0000 0.5879 
Ijy 2 0.9099 0.1275 0.1401 0.9099 1.0000 0.8197 
""ALL 63 0.7808 0.1445 0.18500.7689 1.0000 0.5286 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 131 0.7013 0.1742 0.2484 0.6834 1.0000 0.4031 
COE 263 0.6034 0.1476 0.2447 0.5625 1.0000 0.3667 
IJV 9 0.7356 0.2756 0.3746 0.7953 1.0000 0.4018 
ALL 4^ 0.6382 0.1669 0.2615 0.5907 1.0000 0.3667 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 412 0.6287 0.1567 0.2492 0.6116 1.0000 0.2588 
COE 417 0.6145 0.1518 0.2469 0.5921 1.0000 0.2878 
IJV 12 0.8414 0.1820 0.2164 0.9154 1.0000 0.5095 
""XU 841 0.624? 0.1568 0.2510 0.6051 1.0000 0.2588 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
SOE 60 0.6796 0.1928 0.2837 0.6320 1.0000 0.3980 
COE 80 0.7233 0.1822 0.2519 0.6930 1.0000 0.3422 
IJV 5 0.9322 0.0995 0.1067 1.0000 1.0000 0.7800 
~~ALL 145 0.7124 0.1895 0.2660 0.6879 1.0000 0.3422 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 98 0.8078 0.1227 0.1519 0.7936 1.0000 0.4859 
COE 206 0.7537 0.1242 0.1648 0.7398 1.0000 0.4092 
IJV 5 0.8504 0.1668 0.1962 0.8368 1.0000 0.5945 
~ALL 309 0.7724 0.1269 0.1643 0.7606 1.0000 0.4092 
Sector 31 
Type n Mean Std. Dev. CV Median Max M]n_ 
SOE 46 0.7713 0.1385 0.1796 0.7627 1.0000 0.5001 
COE 87 0.8230 0.1308 0.1589 0.7998 1.0000 0.5376 
IJV 10 0.8425 0.1461 0.1734 0.8645 1.0000 0.6334 
~ALL 143 0.8077 0.1358 0.1682 0.7932 1.0000 0.5001 
Sector 32 
Type n Mean Std. Dev. CV Median Max Min 
SOE 59 0.6372 0.1594 0.2501 0.6323 1.0000 0.3478 
COE 70 0.7272 0.2066 0.2841 0.7248 1.0000 0.2942 
Ijy 3 0.9062 0.1625 0.1793 1.0000 1.0000 0.7185 
"ALL 132 0.6910 0.1929 0.2791 0.6875 1.0000 0.2942 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min 
SOE 9 0?7695~0?1856~02412 0.7257 1.0000 0.5005 
COE 41 0.8091 0.1705 0.2107 0.8036 1.0000 0.4124 
IJV 2 0.9770 0.0326 0.0334 0.9770 1.0000 0.9539 
"ALL 52""""0^0870?I720~021270.7962 1.0000~0.4124 
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Table 43 
Technical Efficiency 
Shanghai 
1989 
Sector 3 
Type n Mean Std. Dev. CV Median Max Min 
SOE 161 0.7462 0.1714 0.2297 0.7611 1.0000 0.3633 
COE 64 0.6839 0.1663 0.2432 0.6779 1.0000 0.3175 
IJV 3 0.9544 0.0790 0.0828 1.0000 1.0000 0.8632 
"ALL 228 0.7315 0.1729 0.2364 0.7325 1.0000 0.3175 
« Sector 4 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.7687 0.1621 0.2108 0.7784 1.0000 0.4775 
COE 26 0.7646 0.1567 0.2049 0.7236 1.0000 0.5457 
IJV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
"ALL 49 0.7760 0.1610 0.2074""“ 0.7425 1.0000 0.4775 
Sector 7 
Type n Mean Std. Dev. CV Median Max Min 
SOE 245 0.7073 0.1456 0.2058 0.7083 1.0000 0.3931 
COE 210 0.6166 0.1532 0.2485 0.5868 1.0000 0.3294 
IJV 22 0.7977 0.1591 0.1995 0.8442 1.0000 0.4023 
~7H 477 0.6716 0.1582 0.2355 0.6689 1.0000 0.3294 
Sector 8 
Type n Mean Std. Dev. CV Median Max Min 
SOE 33 0.6715 0.1558 0.2320 0.6487 1.0000 0.4255 
COE 176 0.6890 0.1727 0.2506 0.6617 1.0000 0.3607 
IJV 10 0.7797 0.1460 0.1872 0.7459 1.0000 0.5776 
~^ LL 219 0.6905 0.1697 0.2457 0.6689 1.0000 0.3607 
Sector 9 
Type n Mean Std. Dev. CV Median Max Min. 
30 0.7796 0.1173 0.1504 0.7642 1.0000 0.5678 
COE 28 0.8686 0.1053 0.1213 0.8851 1.0000 0.6539 
Ijy 9 0.8791 0.1044 0.1188 0.8843 1.0000 0.7184 
67 0.8302 0.1184 0.1426 0.8242 1.0000 0.5678 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
SOE 18""""0^86501088""“0A2270.88251.0000 0.6449 
COE 8 0.9204 0.0888 0.0964 0.9446 1.0000 0.7962 
IJV 2 0.8778 0.1728 0.1969 0.8778 1.0000 0.7556 
~ALL 28 0.8956 0.1042 0.1164 0.8888 1.0000 0.6449 
1 
Sector 13 
Type n Mean Std. Dev. CV Median Max Min 
SOE 45~0^1640?i309~01603""0.8171 1.0000 0.6041 
COE 55 0.8934 0.0920 0.1030 0.9065 1.0000 0.6778 
,JV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
"ALL 102 0.8615 0.1176 0.1365 0.8597 1.0000 0.6041 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 58 0.7710 0.1211 0.1571 0.7431 1.0000 0.5671 
COE 49 0.7996 0.1339 0.1675 0.7590 1.0000 0.6088 
UV 5 0.8446 0.0902 0.1068 0.8107 1.0000 0.7694 
ALL 112 0.7868 0.1262 0.1604 0.7574 1.0000 0.5671 
Sector 15 
Type n Mean Std. Dev. CV Median Max Min 
SOE 14 0.8004 0.2099 0.2622 0.8564 1.0000 0.4590 
COE 46 0.6940 0.1906 0.2746 0.6661 1.0000 0.3846 
IJV 3 0.8370 0.1316 0.1572 0.7721 0.9884 0.7504 
ALL 63 0.7245 0.1969 0.2717 0.6797 1.0000 0.3846 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
SOE 108 0.6228 0.1750 0.2811 0.6175 1.0000 0.3144 
COE 116 0.6143 0.1809 0.2945 0.5677 1.0000 0.3079 1 
IJV 7 0.8858 0.1950 0.2202 1.0000 1.0000 0.5976 
~AiZ 231 0.6265 0.1837 0.2932 0.5951 1.0000 0.3079 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
SOE 43 0.7906 0.1625 0.2056 0.7519 1.0000 0.3872 
COE 30 0.7024 0.1774 0.2526 0.6739 1.0000 0.3572 
UV 2 0.8343 0.2344 0.2810 0.8343 1.0000 0.6685 
"ALL 75 0.7564 0.1735 0.2293 0.7120""“ 1.0000 0.3572 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min 
SOE 25 0.8776 0.1280 0.1459 0.9134 1.0000 0.5409 
COE 32 0.8426 0.1378 0.1636 0.8256 1.0000 0.5741 
IJV 2 0.8941 0.0760 0.0850 0.8941 0.9478 0.8403 
~ALL 59 0.8592 0.1318 0.1534 0.8564 1.0000 0.5409 
Sector 23 
Type n Mean Std. Dev. CV Median Max Min 
SOE 37 0.6654 0.1401 0.2106 0.6526 1.0000 0.4235 
COE 115 0.7560 0.1674 0.2214 0.7262 1.0000 0.4375 
Ijy 10 0.9498 0.0817 0.0861 1.0000 1.0000 0.8176 
"ALL 162 0.7472 0.1695 0.2269 0.7150 1.0000 0.4235 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
SOE 72 0.6684 0.2036 0.3046 0.6609 1.0000 0.2996 
COE 149 0.6470 0.1710 0.2644 0.6156 1.0000 0.2646 
Ijy 5 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
~ALL 226 0.6616 0?1871 0.2829 0.6332 1.0000 0.2646 
Sector 26 
Type
 n Mean Std. Dev. CV Median Max Min 
SOE 21 0.8366 0.1474 0.1762 0.8372 1.0000 0.5627 
COE 40 0.8563 0.1060 0.1238 0.8231 1.0000 0.6897 
Ijy 2 0.9414 0.0829 0.0880 0.9414 1.0000 0.8828 
~AiZ 63 0.8524 0.1206 0.1414 0.8309 1.0000 0.5627 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 131 0.7597 0.1384 0.1822 0.7324 1.0000 0.5194 
COE 263 0.7090 0.1246 0.1758 0.6826 1.0000 0.4036 
IJV 9 0.8218 0.1544 0.1879 0.8687 1.0000 0.5414 
ALL 403 0.7280 0.1325 0.1820 0.6971""“1.0000 0.4036 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 412 0.6268 0.1493 0.2382 0.6096 1.0000 0.2978 
COE 417 0.6679 0.1370 0.2050 0.6500 1.0000 0.3852 
IJV 12 0.8158 0.1839 0.2254 0.8206 1.0000 0.5265 
~*Ail 841 0.6499 0.1465 0.2254 0.6279 1.0000 0.2978 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
SOE 60 0.7997 0.1465 0.1832 0.8242 1.0000 0.4276 
COE 80 0.8337 0.1209 0.1450 0.8371 1.0000 0.5661 
IJV 5 0.9837 0,0364 0.0370 1.0000 1.0000 0.9187 
ALL 145 0.8248 0.1343 0.1628 0.8354 1.0000 0.4276 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 98 0.8377 0.1008 0.1203 0.8243 1.0000 0.5659 
COE 206 0.7937 0.1288 0.1623 0.7744 1.0000 0.4280 
IJV 5 0.9136 0.1253 0.1372 0.9394 1.0000 0.6970 
ALL 309 0.8096 0.1226 0.1515 0.7931 1.0000 0.4280 
Sector 31 
Type n Mean Std. Dev. CV Median Max Min 
SOE 46 0.6981 0.1382 0.1979 0.6571 1.0000 0.4728 
COE 87 0.7427 0.1531 0.2062 0.7198 1.0000 0.4254 
IJV 10 0.7925 0.2014 0.2541 0.8091 1.0000 0.5345 
~ALL 143 0.7319 0.1534 0.2095 0.69991.0000 0.4254 
Sector 32 
Type n Mean Std. Dev. CV Median Max Min 
SOE 59 0.5916 0.2053 0.3470 0.5613 1.0000 0.2991 
COE 70 0.6767 0.2279 0.3368 0.6461 1.0000 0.2361 
Ijy 3 0.9768 0.0402 0.0411 1.0000 1.0000 0.9304 
"ALL 132 0.6455 0.2245 0.3478 0.6268 1.0000 0.2361 
Sector 33 
Type n Mean Std. Dev. CV Median Max MirL 
SOE 9 0.6816 0.1861 0.2730 0.6557 1.0000 0.4430 
COE 41 0.8173 0.1533 0.1876 0.8354 1.0000 0.4604 
Ijy 2 0.9416 0.0826 0.0877 0.9416 1.0000 0.8832 
~ALL 52 0.7986 0.1658 0.2076 0.8242 1.0000 0.4430 
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Table 43 
Technical Efficiency 
Shanghai 
1989 
Sector 3 
Type n Mean Std. Dev. CV Median Max Min 
SOE 161 0.7913 0.1451 0.1834 0.7890 1.0000 0.4233 
COE 64 0.7051 0.1447 0.2052 0.6935 1.0000 0.4349 
IJV 3 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
"~ALL 228 0.7698 0.1512 0.1964 0.7638 1.0000 0.4233 
, Sector 4 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.7696 0.1942 0.2523 0.7415 1.0000 0.4124 
COE 26 0.7645 0.1681 0.2198 0.7252 1.0000 0.5278 
IJV 2 0.8708 0.1827 0.2098 0.8708 1.0000 0.7416 
ALL 49 0.7710 0.1776 0.2304 0.7338 1.0000 0.4124 , 
Sector 7 
Type n Mean Std. Dev. CV Median Max Min 
SOE 245 0.6329 0.1706 0.2696 0.6230 1.0000 0.3438 
COE 210 0.6300 0.1772 0.2812 0.5956 1.0000 0.3133 
IJV 22 0.8160 0.1939 0.2376 0.8767 1.0000 0.4699 
~AiZ 477 0.6401 0.1785 0.2789 0.6184 1.0000 0.3133 
Sector 8 
Type n Mean Std. Dev. CV Median Max Min 
SOE 33 0.6611 0.1528 0.2311 0.6450 1.0000 0.4391 
COE 176 0.6974 0.1698 0.2434 0.6564 1.0000 0.4361 
Ijy 10 0.7207 0.1204 0.1671 0.6746 1.0000 0.6035 
~ALL 219 0.6930 0.1654 0.2387 0.6554 1.0000 0.4361 
Sector 9 
Type n Mean Std. Dev. CV Median Max MiL 
SOE 30 0.7814 0.1472 0.1883 0.7893 1.0000 0.4292 
COE 28 0.8730 0.1237 0.1417 0.8716 1.0000 0.5569 
Ijy 9 0.9268 0.1023 0.1104 1.0000 1.0000 0.7248 
~ALL 67 0.8392 0.1418 0.1689 0.8548 1.0000 0.4292 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
SOE 18 08726~01263"""0?I448 0.8716 ""“1.0000 0.5931 
COE 8 0.9545 0.0579 0.0607 0.9902 1.0000 0.8720 
UV 2 0.9501 0.0706 0.0743 0.9501 1.0000 0.9002 
~ALL 28 0.9015 0.1126 0.1248 0.9342 1.0000 0.5931 
1 
Sector 13 
Type n Mean Std. Dev. CV Median Max Min 
SOE 45 0.8177 0.1469 0A7&7 0.7906 1.0000 0.5045 
COE 55 0.8800 0.1084 0.1232 0.8760 1.0000 0.5319 
|JV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
""ALL 102 0.8549 0.1306 0.1528 0.8673 1.0000 0.5045 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 58 0.7920 0.1222 0.1543 0.7657 1.0000 0.5908 
COE 49 0.7945 0.1164 0.1465 0.7616 1.0000 0.5899 
IJV 5 0.8633 0.0947 0.1097 0.8466 1.0000 0.7501 
ALL 112 0.7963 0.1186 0.1489 0.7657 1.0000 0.5899 
Sector 15 
Type n Mean Std. Dev. CV Median Max Min 
SOE 14 0.7674 0.2172 0.2831 0.8175 1.0000 0.4002 
COE 46 0.6855 0.1993 0,2907 0.6633 1.0000 0.3697 
IJV 3 0.9114 0.0844 0.0926 0.9022 1.0000 0.8319 
"~ALL 63 0.7145 0.2051 0.2871 0.7036 1.0000 0.3697 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
SOE 108 0.5930 0,1885 0.3179 0.5856 1.0000 0.2814 
COE 116 0.5772 0.1767 0.3062 0.5505 1.0000 0.2457 
IJV 7 0.8513 0.1979 0.2325 1.0000 1.0000 0.5602 
~ALL 231 0.5929 0.1880 0.3170 0.5662 1.0000 0.2457 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
SOE 43 0.8269 0.1204 0.1456 0.7961 1.0000 0.6467 
COE 30 0.7630 0.1608 0.2108 0.7500 1.0000 0.4111 
Ijy 2 0.8784 0.1720 0.1959 0.8784 1.0000 0.7567 
~ALL 75 0.8027 0.1411 0.1757 0.7682 1.0000 0.4111 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min 
SOE 25 0.7978 0.1607 0.2014 0.7900 1.0000 0.5245 
COE 32 0.8909 0.1215 0.1364 0.9604 1.0000 0.6451 
Ijy 2 0.9580 0.0595 0.0621 0.9580 1.0000 0.9159 
ALL 59 0.8537 0.1453 0.1702 0.8828 1.0000 0.5245 
Sector 23 
Type n Mean Std. Dev. CV Median Max Min 
SOE 37 0.6421 0.1484 0.2310 0.6056 1.0000 0.4199 
COE 115 0.7102 0.1837 0.2586 0.6694 1.0000 0.3970 
Ijy 10 0.9180 0.0935 0.1018 0.9452 1.0000 0.7661 
~ALL 162 0J075""""0^569~0.6589 1.0000 0.3970 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
72~0J038018070^5670 .6797 1.0000 0.3304 
COE 149 0.6909 0.1579 0.2286 0.6557 1.0000 0.3791 
Ijy 5 0.9729 0.0606 0.0623 1.0000 1.0000 0.8644 
ALL 226 0.7012 0.1688 0.2407 0.6710 1.0000 0.3304 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
21 0^358~0?I293~M5470.8284 1.0000 0.6044 
COE 40 0 8592 0.1057 0.1230 0.8289 1.0000 0.6599 
IJV 2 0.9193 0.1141 0.1241 0.9193 1.0000 0.8386 
~ALL 63~0^533""”0?M360^331 0.8301 1.0000 0.6044 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 131 0.6687 0.1622 0.2425 0.6424 1.0000 0.3700 
COE 263 0.6122 0.1333 0.2178 0.5812 1.0000 0.3486 
IJV 9 0.7662 0.2074 0.2706 0.6404 1.0000 0.5090 
ALL 403 0.6340 0.1485 0.2342 0.5977 1.0000 0.3486 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 412 0.5558 0.1533 0.2758 0.5308 1.0000 0.2724 
COE 417 0.5497 0.1452 0.2641 0.5249 1.0000 0.2857 
IJV 12 0.8203 0.1981 0.2415 0.8530 1.0000 0.5064 
"ALL 841 0.5566 0.1532 0.2752 0.5284 1.0000 0.2724 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min^  
SOE 60 0.6093 0.1999 0.3281 0.5417 1.0000 0.3368 
COE 80 0.6589 0.1978 0.3002 0.6262 1.0000 0.3438 
IJV 5 1,0000 0.0000 0.0000 1.0000 1.0000 1.0000 
~AiZ 0.6502 ~0.2070 0.3183 0.6080 1.0000 0.3368 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 98 0.7588 0.1600 0.2109 0.7658 1.0000 0.3394 
COE 206 0.6998 0.1673 0.2391 0.6732 1.0000 0.3608 
IJV 5 0.9168 0.1324 0.1445 0.9740 1.0000 0.6866 
~ALL 309 0.7220 0.1682 0.2330 0.7001 1.0000 0.3394 
Sector 31 
Type n Mean Std. Dev. CV Median Max Min 
SOE 46 0.7503 0.1470 0.1960 0.7189 1.0000 0.4845 
COE 87 0.7779 0.1542 0.1982 0.7698 1.0000 0.4998 
Ijy 10 0.8041 0.1577 0.1961 0.8110 1.0000 0.6035 
"~AiZ 143 0.7708 0.1519 0.1970 0.7637 1.0000 0.4845 
Sector 32 
Type n Mean Std. Dev. CV Median Max Min 
SOE 59 0.6712 0.1342 0.1999 0.6748 1.0000 0.4545 
COE 70 0.6962 0.1893 0.2718 0.6427 1.0000 0.3382 
Ijy 3 1.0000 0.0000 0.0000 1.0000 1.0000 1-0000 
"ALL 132 0.6919 0.1709 0.2470 0.6718 1.0000 0.3382 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min 
"^E 9 06337~02354""“0^715~0.5682 0.9858 0.3503 
COE 41 0.8329 0.1582 0.1900 0.8228 1.0000 0.4147 
UV 2 0.9472 0.0747 0.0788 0.9472 1.0000 0.8944 
"~ALL 52 08029"""01872""""02331 0.8199 1.0000 0.3503 
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Table 47 
Scale Efficiency 
Shanghai 
1989 
Sector 3 
Type n Mean Std. Dev. CV Median Max Min 
SOE 161 0.9325 0.0962 0.1031 0.9749 1.0000 0.4758 
COE 64 0.9529 0.0945 0.0992 0.9805 1.0000 0.4573 
IJV 3 0.9564 0.0755 0.0789 1.0000 1.0000 0.8693 
"ALL 228 0.9385 0.0956 0.1018 0.9773 1.0000 ""“0.4573 
* Sector 4 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.9348 0.0854 0.0913 0.9732 1.0000 0.7036 
COE 26 0.8769 0.0963 0.1098 0.9118 0.9823 0.6072 
IJV 2 0.9212 0.1115 0.1211 0.9212 1.0000 0.8423 
ALL 49 0.9035 0.0946 0.1047 0.9330 1.0000 0.6072 ( 
Sector 7 
Type n Mean Std. Dev. CV Median Max Min 
SOE 245 0.8291 0.1246 0.1503 0.8409 1.0000 0.5194 
COE 210 0.9212 0.0905 0.0983 0.9584 1.0000 0.5607 
IJV 22 0.9168 0.0662 0.0722 0.9148 1.0000 0.7965 
ALL 477 0.8737 0.1177 0.1348 0.9036 1.0000 0.5194 
Sector 8 
Type n Mean Std. Dev. CV Median Max Min 
SOE 33 0.9127 0.1149 0.1259 0.9813 1.0000 0.6396 
COE 176 0.9332 0.0849 0.0909 0.9783 1.0000 0.6104 
IJV 10 0.9006 0.1151 0.1279 0.9392 1.0000 0.7083 
"ALL 219 0.9286 0.0914 0.0984 0.9785 1.0000 0.6104 
Sector 9 
Type n Mean Std. Dev. CV Median Max Min 
SOE 30 0.9316 0.0804 0.0863 0.9540 1.0000 0.6814 
COE 28 0.9555 0.0542 0.0567 0.9751 1.0000 0.7878 
Ijy 9 0.9687 0.0457 0.0471 0.9821 1.0000 0.8533 
""AiZ 67 0.9466 0.0670 0.0708 0.9680 1.0000 0.6814 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
18 08711 0.1263 0.1450 0.92331.0000 0.6366 
COE 8 0.9909 0.0166 0.0168 1.0000 1.0000 0.9561 
Ijy 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
~ALL 23 09145~~oTl68 0A2T7~0.9535 1.0000 0.6366 
Sector 13 
Type n Mean Std. Dev. CV Median Max Min 
SOE 450^861 0?M370?12840.9013 1.0000 0.5474 
COE 55 0.8815 0.1266 0.1436 0.9170 1.0000 0.3313 
,JV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
~ALL 102 08858 01203~0.1358 0.9163 1.00000.3313 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 58 0.9741 0.0421 0.0432 0.9867 1.0000 0.7637 
COE 49 0.9302 0.0760 0.0817 0.9535 1.0000 0.6973 
IJV 5 0.9632 0.0480 0.0498 0.9763 1.0000 0.8813 
ALL 1120.9544 0.0629 0.0659 0.9770 1.0000 0.6973 
Sector 15 
Type n Mean Std. Dev. CV Median Max Min 
SOE 14 0.8725 0.1186 0.1360 0.8821 1.0000 0.6647 
COE 46 0.9406 0.0803 0.0854 0.9671 1.0000 0.6160 
IJV 3 0.9887 0.0195 0.0197 1.0000 1.0000 0.9662 
ALL 63 0.9278 0.0929 0.1002 0.9662 1.0000 0.6160 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 108 0.7836 0.1774 0.2264 0.8253 1.0000 0.2521 
COE 116 0.9228 0.0785 0.0851 0.9465 1.0000 0.4698 
IJV 7 0.9061 0.1275 0.1408 0.9073 1.0000 0.6400 
ALL 231 0.8572 0.1514 0.1767 0.9085 1.0000 0.2521 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
SOE 43 0.8486 0.1128 0.1329 0.8375 1.0000 0.4877 
COE 30 0.8250 0.1726 0.2092 0.8728 0.9969 0.3298 
IJV 2 0.8350 0.2334 0.2795 0.8350 1.0000 0.6700 
ALL 75 0.8388 0.1406 0.1676 0.8563 1.0000 0.3298 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min 
SOE 25 0.9218 0.0682 0.0739 0.9360 1.0000 0.7632 
COE 32 0.9597 0.0478 0.0498 0.9882 1.0000 0.8259 
Ijy 2 0.9247 0.0954 0.1032 0.9247 0.9922 0.8573 
~ALL 59 0.9425 0.0605 0.0642 0.9504 1.0000 0.7632 
Sector 23 
Type n Mean Std. Dev. CV Median Max Min 
SOE 37 0.9424 0.0475 0.0504 0.9570 0.9979 0.8199 
COE 115 0.9576 0.0423 0.0442 0.9679 1.0000 0.8007 
Ijy 10 0.9741 0.0320 0.0329 0.9846 1.0000 0.9083 
"ALL 162 0.9551 0.0435 0.0455 0.9680 1.0000 0.8007 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
72 09410007860^8350.9717 1.0000 0.6007 
COE 149 0.9531 0.0815 0.0855 0.9897 1.0000 0.5361 
Ijy 5 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
~ALL 226 0.9503 00801 0.0842 0.9879 1.0000 0.5361 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.9548 0.0504 0.0528 0.9744 1.0000 0.8272 
COE 40 0.9805 0.0365 0.0372 0.9957 1.0000 0.8014 
Ijy 2 0.9840 0.0121 0.0123 0.9840 0.9926 0.9755 
~ALL 63 0.9720 0.0425 0.0437 0.9868 1.0000 0.8014 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 131 0.9240 0.0589 0.0638 0.9343 1.0000 0.7581 
COE 263 0.9671 0.0468 0.0484 0.9838 1.0000 0.6023 
IJV 9 0.9937 0.0107 0.0108 0.9966 1.0000 0.9658 
ALL 403 0.9537 0.0547 0.0574 0.9698 1.0000 0.6023 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 412 0.9650 0.0565 0.0585 0.9858 1.0000 0.5585 
COE 417 0.9775 0.0248 0.0254 0.9842 1.0000 0.8089 
IJV 12 0.9819 0.0333 0.0339 0.9984 1.0000 0.8875 
841 0.9715 0.0438 0.0451 0.9853 1.0000 0.5585 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
SOE 60 0.8035 0.1490 0.1855 0.8333 1.0000 0.4472 
COE 80 0.9074 0.0885 0.0975 0.9225 1.0000 0.6102 
IJV 5 0.8116 0.1789 0.2204 0.7620 1.0000 0.6256 
ALL 145 0.8611 0.1301""” 0.1511 0.8968 1.0000 0.4472 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 98 0.9473 0.0502 0.0530 0.9512 1.0000 0.7095 
COE 206 0.9641 0.0486 0.0504 0.9809 1.0000 0.6792 
IJV 5 0.9625 0.0607 0.0631 0.9905 1.0000 0.8569 
ALL 309 0.9588 0.0497 0.0519 0.9753 1.0000 0.6792 
Sector 31 
Type n Mean Std. Dev. CV Median Max Min 
SOE 46 0.8936 0.1076 0.1204 0.9191 1.0000 0.6537 
COE 87 0.9729 0.0462 0.0475 0.9967 1.0000 0.8217 
jjy 10 Q.9763 0.0504 0.0517 0.9987 1.0000 0.8380 
~ALL 143 0.9477 0.0807 0.0852 0.9921 1.0000 0.6537 
Sector 32 
Type n Mean Std. Dev. CV Median Max Min 
59"""“07858~~0.1233"""0^570~0.7825 1.0000"""0.5483 
COE 70 0.8626 0.1191 0.1381 0.8810 1.0000 0.5120 
jjy 3 0.9003 0.0864 0.0960 0.8536 1.0000 0.8472 
"ALL "132 08291 0.1260 0.1520 0.8479 1.0000 0.5120 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min 
9 0.8044 0.2107 0.2620 0.9464 0.9878 0.4153 
COE 41 0.8991 0.1544 0.1717 0.9656 1.0000 0.3015 
IJV 2 0.6820 0.4160 0.6100 0.6820 0.9761 0.3878 
"ALl 52 0.8743 0.1785 0.2041 0.9492 1.0000 0.3015 
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Table 43 
Technical Efficiency 
Shanghai 
1989 
Sector 3 
Type n Mean Std. Dev. CV Median Max Min 
SOE 161 0.9420 0.0770 0.0818 0.9777 1.0000 0.6012 
COE 64 0.9514 0.0462 0.0485 0.9626 1.0000 0.8292 
IJV 3 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
"TIL 228 0.9454 0.0695 "“0.0735 0.9754 1.0000 0.6012 
« Sector 4 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 21 0.9536 0.05960.0625 0.9727 1.0000 0.7313 
COE 26 0.9778 0.0207 0.0212 0.9837 1.0000 0.9099 
IJV 2 0.9519 0.0680 0.0714 0.9519 1.0000 0.9039 
~AU 49 0.9664 0.0442 0.0457 0.9772 1.0000 0.7313 
Sector 7 
Type n Mean Std. Dev. CV Median Max Min 
SOE 245 0.8078 0.1197 0.1482 0.8083 1.0000 0.5526 
COE 210 0.9522 0.0696 0.0731 0.9910 1.0000 0.6582 
IJV 22 0.9265 0.0822 0.0887 0.9730 1.0000 0.7716 
~AiZ 477 0.8768 0.1218 0.1389 0.9034 1.0000 0.5526 
Sector 8 
Type n Mean Std. Dev. CV Median Max Min 
SOE 33 0.9065 0.1053 0.1162 0.9646 1.0000 0.6820 
COE 176 0.9561 0.0526 0.0550 0.9718 1.0000 0.6388 
Ijy 10 0.9183 0.0884 0.0963 0.9402 1.0000 0.7745 
~ALL 219 0.9469 0.0673 0.0711 0.96901.0000 0.6388 
Sector 9 
Type n Mean Std. Dev. CV Median Max Min 
SOE 30 0.9679 0.0453 0.0468 0.9819 1.0000 0.7783 
COE 28 0.9528 0.0607 0.0637 0.9770 1.0000 0.7558 
Ijy 9 0.9739 0.0459 0.0471 0.9947 1.0000 0.8829 
~ALL 67 0.9624 0.0523 0.0543 0.9821 1.0000 0.7558 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
~§oE 18 0.8995 0.0767 0.0853 0.9098 1.0000 0.7830 
COE 8 0.9863 0.0252 0.0255 1.0000 1.0000 0.9283 
UV 2 0.9924 0.0108 0.0108 0.9924 1.0000 0.9848 
"all 28 0.9309 0.0756 0.0812 0.9548 1.0000 0.7830 
1 
Sector 13 
Type n Mean Std. Dev. CV Median Max Min 
SOE 45090440^861 QJ09520.9121 1.0000 0J016 
COE 55 0.9649 0.0552 0.0572 0.9911 1.0000 0.7773 
,JV 2 1 0000 0.0000 0.0000 1.0000 1.0000 1.0000 
—ALL 1020^389007640^813~0.9801 1.0000""""0.7016 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 58 0.9788 0.0365 0.0373 0.9884 1.0000 0.7583 
COE 49 0.9645 0.0395 0.0409 0.9765 1.0000 0.8436 
IJV 5 0.9733 0.0224 0.0230 0.9810 0.9935 0.9375 
ALL 112 0.9723 0.03770.0388 0.9829 1.0000 0.7583 
Sector 15 
Type n Mean Std. Dev. CV Median Max Min 
SOE 14 0.8864 0.1290 0.1455 0.9291 1.0000 0.5469 
COE 46 0.9327 0.0968 0.1037 0.9819 1.0000 0.5188 
IJV 3 0.9284 0.0894 0.0963 0.9571 1.0000 0.8282 
~AiZ 63 0.9222 0.1045 0.1133 0.9659 1.0000 0.5188 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
SOE 108 0.8063 0.1596 0.1980 0.8306 1.0000 0.4551 
COE 116 0.9262 0.0825 0.0891 0.9533 1.0000 0.5630 
IJV 7 0.9258 0.1000 0.1080 0.9774 1.0000 0.7389 
ALL 231 0.8701 0.1383 0.1589 0.9165 1.0000 0.4551 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 43 0.8555 0.1535 0.1794 0.9066 1.0000 0.4402 
COE 30 0.8302 0.1797 0.2165 0.8908 1.0000 0.3534 
IJV 2 0.7233 0.3913 0.5410 0.7233 1.0000 0.4466 
"~ALL 75 0.8419""“0.1692 0.2010 0.8948 1.0000 0.3534 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min 
SOE 25 0.9193 0.0594 0.0646 0.9217 1.0000 0.7502 
COE 32 0.9699 0.0492 0.0507 0.9887 1.0000 0.7425 
Ijy 2 0.9736 0.0244 0.0250 0.9736 0.9909 0.9564 
~ALL 59 0.9486 0.0584 0.0615 0.9697 1.0000 0.7425 
Sector 23 
Type n Mean Std. Dev. CV Median Max Min 
SOE 37 0.9287 0.0674 0.0725 0.9494 1.0000 0.7786 
COE 115 0.9131 0.0697 0.0764 0.9186 1.0000 0.6975 
UV 10 0.9762 0.0398 0.0408 0.9905 1.0000 0.8704 
~Ail 162 0.9206 0.0692 0.0752 0.9308 1.0000 0.6975 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
SOE 72 0.9651 0.0596 0.0617 0.9812 1.0000 0.6418 
COE 149 0.9567 0.0347 0.0363 0.9625 1.0000 0.7735 
Ijy 5 0.9791 0.0288 0.0294 1.0000 1.0000 0.9430 
~AiZ 226 0.9599 0.0442""“ 0.0460 0.9670 1.0000 0.6418 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
"^E 21 0.9437 0.0682 0.0723 0.9850 1.0000 0.8206 
COE 40 0.9750 0.0464 0.0476 0.9952 1.0000 0.8155 
UV 2 0.9215 0.0864 0.0937 0.9215 0.9826 0.8604 
"^ LL 63 0.9628 0.0570 0.0592 0.9935 1.0000 0.8155 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 131 0.8188 0.1453 0.1774 0.8248 1.0000 0.4965 
COE 263 0.9220 0.0907 0.0983 0.9654 1.0000 0.6111 
IJV 9 0.9700 0.0353 0.0363 0.9793 1.0000 0.9066 
ALL 403 0.8895 0.1211 0.1361 0.9357 1.0000 0.4965 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 412 0.9491 0.0719 0.0757 0.9727 1.0000 0.6430 
COE 417 0.9855 0.0296 0.0301 0.9954 1.0000 0.7422 
IJV 12 0.9561 0.0624 0.0653 0.9723 1.0000 0.7748 
~~ALL 841 0.9673 0.0578 0.0598 0.9929 1.0000 0.6430 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
"SOE 60 0.8223 0.1380 0.1678 0.8227 1.0000 0.5087 
COE 80 0.9518 0.0700 0.0735 0.9926 1.0000 0.7336 
IJV 5 0.8495 0.2061 0.2426 1.0000 1.0000 0.6191 
~AiZ 145 0.8947 0.1255 0.1402 0.9472 1.0000 0.5087 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 98 0.9242 0.0686 0.0743 0.9304 1.0000 0.6437 
COE 206 0.9649 0.0528 0.0547 0.9936 1.0000 0.6849 
IJV 5 0.9532 0.0459 0.0481 0.9442 1.0000 0.8863 
ALL 309 0.9518 0.0610 0.0641 0.9802 1.0000 0.6437 
Sector 31 
Type n Mean Std. Dev. CV Median Max Min 
SOE 46 0.9107 0.0630 0.0692 0.9114 1.0000 0.7947 
COE 87 0.9595 0.0458 0.0478 0.9775 1.0000 0.8189 
UV 10 0.9499 0.0861 0.0906 0.9891 1.0000 0.7285 
~ALL 143 0.9431 0.0592 0.0628 0.9611 1.0000 0.7285 
Sector 32 
Type n Mean Std. Dev. CV Median Max Min 
SOE 59 0.8000 0.1323 0.1654 0.8041 1.0000 0.4903 
COE 70 0.9076 0.0871 0.0959 0.9211 1.0000 0.6626 
Ijy 3 0.9381 0.1072 0.1143 1.0000 1.0000 0.8143 
"ALL 132 0.8602 0?I221 0.1419 0.8889 1.0000 0.4903 
Sector 33 
Type n Mean Std. Dev. CV Median Max Mi[L 
SOE 9 0.8497 0.1863 0.2192 0.9730 0.9990 0.4653 
COE 41 0.9163 0.1084 0.1183 0.9815 1.0000 0.6055 
Ijy 2 0.9760 0.0027 0.0027 0.9760 0.9779 0.9741 
"ALL 52 09071 0.1245 0.1372 0.9776 1.0000 0.4653 
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Table 43 
Technical Efficiency 
Shanghai 
1989 
Sector 3 
Type n Mean Std. Dev. CV Median Max Min 
SOE 161 0.9407 0.0976 0.1037 0.9825 1.0000 0.3684 
COE 64 0.9259 0.1210 0.1306 0.9763 1.0000 0.3916 
IJV 3 0.9977 0.0040 0.0040 1.0000 1.0000 0.9932 
"~ALL 228 0.9373 0.1042 0.1112 0.9809 1.0000 0.3684 
« Sector 4 
Type n Mean Std. Dev. CV Median Max Min 
-§51 21 0.9686 0.03470.0358 0.9775 1.0000 0.8490 
COE 26 0.9700 0.0534 0.0550 0.9868 1.0000 0.7455 
IJV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.000Q 
ALL 49 0.9707 0.0450 0.0464 0.9857 1.0000 0.7455 
Sector 7 
Type n Mean Std. Dev. CV Median Max Min 
SOE 245 0.7429 0.1405 0.1891 0.7369 1.0000 0.4491 
COE 210 0.9371 0.0989 0.1055 0.9884 1.0000 0.5482 
UV 22 0.9082 0.1133 0.1247 0.9665 1.0000 0.6333 
ALL 477 0.8360 0.1555 0.1860 0.8609 1.0000 0.4491 
Sector 8 
Type n Mean Std. Dev. CV Median Max Min_ 
SOE 33 0.9136 0.1155 0.1265 0.9668 1.0000 0.6475 
COE 176 0.9607 0.0517 0.0538 0.9819 1.0000 0.7482 
Ijy 10 0.9426 0.0526 0.0558 0.9342 1.0000 0.8452 
"~ALL 219 0.9528 0.0671 0.0704 0.9808 1.0000 0.6475 
Sector 9 
Type n Mean Std. Dev. CV Median Max Min 
SOE 30 0.9728 0.0510 0.0524 0.9918 1.0000 0.7480 
COE 28 0.9786 0.0337 0.0344 0.9938 1.0000 0.8810 
yy 9 0.9730 0.0478 0.0491 0.9965 1.0000 0.8568 
"~AiZ 67 0.9753 0.0435 0.0446 0.9923 1.0000 0.7480 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
SOE 18 0.9445 0.0603 0.0639 0.9675 1.0000 0.8034 
COE 8 0.9883 0.0169 0.0170 0.9984 1.0000 0.9569 
UV 2 0.9957 0.0061 0.0061 ‘ 0.9957 1.0000 0.9914 
A^LL 28 0960700535""""005570.9825 1.0000 0.8034 
1 
Sector 13 
Type n Mean Std. Dev. CV Median Max Min 
450^800""”0?M31 ~0?12850.8902 1.0000 0.6264 
COE 55 0.9311 0.0699 0.0751 0.9580 1.0000 0.7111 
jJV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
—ALL 102 0.9099 0.0948 0.1042 0.9490 1.0000 0.6264 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 58 0.9812 0.0353 0.0359 0.9899 1.0000 0.7402 
COE 49 0.9693 0.0393 0.0405 0.9830 1.0000 0.8023 
IJV 5 0.9377 0.0604 0.0644 0.9579 0.9801 0.8345 
ALL 112 0.9740 0.0392 0.0402 0.9846 1.0000 0.7402 
Sector 15 
Type n Mean Std. Dev. CV Median Max Min 
SOE 14 0.8779 0.1638 0.1866 0.9598 1.0000 0.5592 
COE 46 0.9606 0.1070 0.1114 0.9937 1.0000 0.4366 
IJV 3 0.9967 0.0028 0.0028 0.9980 0.9986 0.9935 
~ALL 63 0.9440 0.1236 0.1309 0.9930 1.0000 0.4366 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
SOE 108 0.8455 0.1593 0.1884 0.9135 1.0000 0.4771 
COE 116 0.9688 0.0583 0.0602 0.9852 1.0000 0.6047 
IJV 7 0.9138 0.1491 0.1631 1.0000 1.0000 0.6191 
ALL 231 0.9095 0.1334 0.1466 0.9761 1.0000 0.4771 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
SOE 43 0.9264 0.0851 0.0919 0.9648 1.0000 0.7239 
COE 30 0.9700 0.0630 0.0649 0.9855 1.0000 0.6631 
UV 2 0.8914 0.1536 0.1723 0.8914 1.0000 0.7828 
"ALL 75 0.9429 0.0807 0.0856 0.9819 1.0000 0.6631 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min^  
SOE 25 0.8723 0.0808 0.0926 0.8877 1.0000 0.6908 
COE 32 0.9596 0.0565 0.0589 0.9878 1.0000 0.7728 
UV 2 0.9954 0.0046 0.0046 0.9954 0.9987 0.9922 
"ALL 59 0.9238 0.0802 0.0868 0.9511 1.0000 0.6908 
Sector 23 
Type n Mean Std. Dev. CV Median Max Min 
SOE 37 0.9475 0.0615 0.0649 0.9710 1.0000 0.7299 
COE 115 0.9581 0.0451 0.0471 0.9726 1.0000 0.7824 
Ijy 10 0.9821 0.0402 0.0409 1.0000 1.0000 0.8727 
ALL 162 0.9571 0.0494 0.0516 0.9738 1.0000 0.7299 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
SOE 72 0.9524 0.0777 0.0816 0.9873 1.0000 0.6373 
COE 149 0.9773 0.0321 0.0329 0.9909 1.0000 0.8347 
Ijy 5 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
"ALL 226 0.9699 0.0523 0.0539 0.9899 1.0000 0.6373 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 09641 0.0576 0.0597 0.9841 1.0000 0.7467 
COE 40 0.9827 0.0358 0.0364 0.9962 1.0000 0.8452 
|JV 2 0.9967 0.0047 0.0047 0.9967 1.0000 0.9933 
""ALL 63 0.9769 0.0443 0.0454 0.9936 1.0000 0.7467 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 131 0.9169 0.0851 0.0929 0.9522 1.0000 0.6740 
COE 263 0.9650 0.0359 0.0372 0.9735 1.0000 0.7377 
IJV 9 0.9506 0.0608 0.0640 0.9612 1.0000 0.8309 
ALL 403 0.9490 0.0613 0.0646 0.9699 1.0000 0.6740 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 412 0.9663 0.0648 0.0671 0.9901 1.0000 0.5479 
COE 417 0.9907 0.0163 0.0165 0.9957 1.0000 0.8101 
IJV 12 0.9540 0.0856 0.0897 0.9912 1.0000 0.7107 
ALL 841 0.9782 0.0494 0.0505 0.9930 1.0000 0.5479 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
SOE 60 0.8798 0.0868 0.0987 0.8942 1.0000 0.6669 
COE 80 0.9494 0.0537 0.0566 0.9686 1.0000 0.7714 
IJV 5 0.9091 0.1315 0.1446 1.0000 1.0000 0.7130 
ALL 145 0.9192 0.0794 0.0864 0.9456 1.0000 0.6669 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 98 0.9210 0.0510 0.0554 0.9280 1.0000 0.8133 
COE 206 0.9548 0.0516 0.0540 0.9736 1.0000 0.7829 
IJV 5 0.9864 0.0258 0.0261 0.9974 1.0000 0.9404 
ALL 309 0.9446 0.0536 0.0567 0.9559 1.0000 0.7829 
Sector 31 
Type n Mean Std. Dev. CV Median Max Min 
SOE 46 0.9183 0.0846 0.0921 0.9506 1.0000 0.7278 
COE 87 0.9731 0.0390 0.0401 0.9890 1.0000 0.8097 
IJV 10 0.9723 0.0350 0.0360 0.9858 1.0000 0.9057 
"ALL 143 0.9554 0.0626 0.0656 0.9835 1.0000 0.7278 
Sector 32 
Type n Mean Std. Dev. CV Median Max Min 
SOE 59 0.7592 0.1520 0.2002 0.7213 1.0000 0.4444 
COE 70 0.8826 0.1149 0.1301 0.9144 1.0000 0.5924 
Ijy 3 0.9342 0.1141 0.1221 1.0000 1.0000 0.8025 
""ALL 132 0.8286 0.1462 0.1764 0.8736 1.0000 0.4444 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min 
SOE 9 0.8767 0.1544 0.1761 0.9418 0.9984 0.5185 
COE 41 0.9148 0.1155 0.1262 0.9472 1.0000 0.4537 
Ijy 2 0.9981 0.0026 0.0026 0.9981 1.0000 0.9963 
~ALL 52 0.9114 0.1213 0.1331 0.9502 1.0000 0.4537 
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Table 43 
Technical Efficiency 
Shanghai 
1989 
Sector 3 
Type n Mean Std. Dev. CV Median Max Min 
SOE 161 0.9264 0.0770 0.0831 0.9580 1.0000 0.6445 
COE 64 0.9394 0.0545 0.0580 0.9540 1.0000 0.8033 
IJV 3 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
~AiZ 228 0.9310 0.0714 0.0767 0.9583 1.0000 0.6445 
, Sector 4 
Type n Mean Std. Dev. CV Median Max Min. 
SOE 21 0.9552 0.0735 0.0770 0.9807 1.0000 0.6895 
COE 26 0.9744 0.0369 0.0379 0.9901 1.0000 0.8583 
IJV 2 0.9131 0.1229 0.1346 0.9131 1.0000 0.8262 
"*AiZ "49 0.9636 0.05900.0612 0.9842 1.0000 0.6895 
Sector 7 
Type n Mean Std. Dev. CV Median Max Min 
SOE 245 0.8347 0.1563 0.1873 0.8666 1.0000 0.4460 
COE 210 0.9628 0.0676 0.0703 0.9931 1.0000 0.4211 
IJV 22 0.9481 0.0552 0.0583 0.9592 1.0000 0.8222 
~ALL 477 0.8963""“0.1367 0.1525 0.9625 1.0000 0.4211 
Sector 8 
Type n Mean Std. Dev. CV Median Max Min 
SOE 33 0.9434 0.0751 0.0796 0.9742 1.0000 0.7107 
COE 176 0.9557 0.0731 0.0765 0.9746 1.0000 0.3677 
Ijy 10 0.9454 0.0529 0.0560 0.9573 1.0000 0.8276 
ALL 219 0.9534 0.0725 0.0761 0.9739 1.0000 0.3677 
Sector 9 
Type n Mean Std. Dev. CV Median Max Min 
SOE 30 0.9341 0.0804 0.0860 0.9618 1.0000 0.6515 
COE 28 0.9792 0.0270 0.0276 0.9944 1.0000 0.9206 
IJV 9 0.9490 0.0683 0.0719 0.9823 1.0000 0.7907 
"ALL 67 0.9549 0.0645 0.0675 0.9772 1.0000 0.6515 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
SOE 18 0.9696 0.0444 0.0458 0.9883 1.0000 0.8419 
COE 8 0.9952 0.0060 0.0061 0.9982 1.0000 0.9842 
Ijy 2 0.9970 0.0042 0.0043 0.9970 1.0000 0.9940 
-"ALL 28 0.9789 0.0376 0.0384 0.9921 1.0000 0.8419 
Sector 13 
Type n Mean Std. Dev. CV Median Max Min 
SOE 45 092970^702~007550.9634 1.0000 0.7155 
COE 55 0.9505 0.0735 0.0773 0.9892 1.0000 0.6641 
,JV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
— j^J 102 0.9423 00721 0.0766 0.9829 1.0000 0.6641 
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Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 58 0.9800 0.0380 0.0388 0.9928 1.0000 0.7747 
COE 49 0.9811 0.0316 0.0323 0.9881 1.0000 0.7893 
IJV 5 0.9538 0.0646 0.0677 0.9809 0.9919 0.8388 
"~ALL 112 0.9793 0.0368 0.0376 0.9900 1.0000 0.7747 
Sector 15 
Type n Mean Std. Dev. CV Median Max Min 
SOE 14 0.9467 0.0960 0.1014 0.9840 1.0000 0.6355 
COE 46 0.9483 0.0912 0.0961 0.9880 1.0000 0.5258 
IJV 3 0.9547 0.0651 0.0682 0.9854 0.9987 0.8799 
ALL 63 0.9482 0.0900 0.0949 0.9866 1.0000 0.5258 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
SOE 108 0.8760 0.1598 0.1824 0.9577 1.0000 0.3722 
COE 116 0.9629 0.0480 0.0498 0.9801 1.0000 0.6724 
IJV 7 0.9114 0.1679 0.1843 0.9954 1.0000 0.5565 
~ALL 231 0.9207 0.1249 0.1357 0.9737 1.0000 0.3722 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
SOE 43 0.9306 0.0706 0.0759 0.9434 1.0000 0.6780 
COE 30 0.9248 0.0716 0.0774 0.9427 1.0000 0.7160 
Ijy 2 0.9871 0.0182 0.0185 0.9871 1.0000 0.9742 
"~AiZ 75 0.9298 0.0703 0.0756 0.9446 1.0000 0.6780 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min 
SOE 25 0.9409 0.0678 0.0721 0.9690 1.0000 0.7529 
COE 32 0.9652 0.0424 0.0440 0.9882 1.0000 0.8539 
Ijy 2 0.9489 0.0519 0.0547 0.9489 0.9856 0.9122 
"~ALL 59 0.9544 0.0553 0.0579 0.9772 1.0000 0.7529 
Sector 23 
Type n Mean Std. Dev. CV Median Max Min 
37 0.9473 0.0645 0.0681 0.9787 1.0000 0.7688 
COE 115 0.9459 0.0678 0.0716 0.9732 1.0000 0.6458 
Ijy 10 0.9557 0.0397 0.0416 0.9703 1.0000 0.8948 
ALL 162 0.9468 0.0654 0.0691 0.9730 1.0000 0.6458 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
SOE 72 0.9591 0.0642 0.0669 0.9890 1.0000 0.6627 
COE 149 0.9761 0.0367 0.0376 0.9894 1.0000 0.7851 
Ijy 5 0.9984 0.0026 0.0026 1.0000 1.0000 0.9941 
ALL 226 0.9712 0.0476 0.0490 0.9897 1.0000 0.6627 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.9704 0.0407 0.0420 0.9874 1.0000 0.8508 
COE 40 0.9883 0.0349 0.0353 0.9989 1.0000 0.7925 
UV 2 0.9918 0.0116 0.0117 0.9918 1.0000 0.9835 
~ALL 63 0.9825 00371 0.0378 0.9982 1.0000 0.7925 
176 
Table 11 
Sector 21 
Type n Mean Std. Dev. CV Median Max Min 
SOE 131 0.9172 0.0884 0.0963 0.9450 1.0000 0.6135 
COE 263 0.9650 0.0464 0.0481 0.9876 1.0000 0.7201 
IJV 9 0.9754 0.0210 0.0215 0.9689 1.0000 0.9465 
ALL 4i03 0.9497 0.0667 0.0702 0.9796 1.0000 0.6135 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 412 0.9187 0.1062 0.1156 0.9681 1.0000 0.3903 
COE 417 0.9879 0.0341 0.0345 0.9971 1.0000 0.7344 
IJV 12 0.9544 0.0474 0.0497 0.9615 1.0000 0.8552 
~ALL 841 0.9535 0.0855 0.0896 0.9948 1.0000 0.3903 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 60 0.8437 0.1170 0.1387 0.8387 1.0000 0.5904 
COE 80 0.9299 0.0846 0.0910 0.9545 1.0000 0.6352 
IJV 5 0.9234 0.1064 0.1152 1.0000 1.0000 0.7828 
ALL 145 0.8940 0.1080 0.1208 0.9357 1.0000 0.5904 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 98 0.8808 0.0983 0.1116 0.9090 1.0000 0.6076 
COE 206 0.9660 0.0555 0.0575 0.9893 1.0000 0.5980 
IJV 5 0.9764 0.0488 0.0500 0.9975 1.0000 0.8892 
"~ALL 309 0.9391 0.0820 0.0873 0.9797 1.0000 0.5980 
Sector 31 
Type n Mean Std. Dev. CV Median Max M»L 
SOE 46 0.8220 0.1160 0.1412 0.7717 1.0000 0.6813 
COE 87 0.9137 0.1022 0.1118 0.9630 1.0000 0.6731 
IJV 10 0.8726 0.1020 0.1169 0.8933 1.0000 0.6886 
"~AIZ 143 0.8814 0.1142 0.1296 0.9197 1.0000 0.6731 
Sector 32 
Type n Mean Std. Dev. CV Median Max Min 
SOE 59 0.8789 0.0779 0.0886 0.8691 0.9981 0.6070 
COE 70 0.8688 0.1324 0.1524 0.9088 1.0000 0.4472 
UV 3 0.9379 0.1076 0.1147 1.0000 1.0000 0.8137 
~AiZ 132 0.8749 0.1105 0.1263 0.8985 1.0000 0.4472 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min 
9 08563 01641 01916~0.9148 0.9926 0.5100 
COE 41 0.9649 0.0654 0.0678 0.9927 1.0000 0.6486 
Ijy 2 0.9794 0.0291 0.0297 0.9794 1.0000 0.9589 
~ALL 52 0.9466 0.0967 0.1021 0.9899 1.0000 0.5100 
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Table 51 
Overall Efficiency 
Shanghai 
1989 
Sector 3 
Type n Mean Std. Dev. CV Median Max Min 
SOE 161 0.7047 0.1764 0.2503 0.7074 1.0000 0.2588 
COE 64 0.6792 0.1930 0.2842 0.6708 1.0000 0.2591 
IJV 3 0.7795 0.3819 0.4899 1.0000 1.0000 0.3386 
ALL 228 0.6985 0.1838 0.2631 0.7062 1.0000 0.2588 
, Sector 4 
Type n Mean Std. Dev. CV Median Max Min^  
SOE 21 0.6875 0.1735 0.2523 0.6305 1.0000 0.4096 
COE 26 0.6334 0.1254 0.1979 0.5995 0.9529 0.4307 
IJV 2 0.9212 0.1115 0.1211 0.9212 1.0000 0.8423 
~Ml 49 0.6683 0.1564 0.2340 0.6236 1.0000 0.4096 
Sector 7 
Type n Mean Std. Dev. CV Median Max Min 
SOE 245 0.5569 0.1206 0.2166 0.5500 1.0000 0.2339 
COE 210 0.5713 0.1460 0.2556 0.5549 1.0000 0.2768 
UV 22 0.6962 0.1494 0.2146 0.6769 1.0000 0.4658 
ALL 477 0.5696 0.1365 0.2396 0.5552 1.0000 0.2339 
Sector 8 
Type n Mean Std. Dev. CV Median Max Min^  
SOE 33 0.6086 0.1460 0.2399 0.5782 1.0000 0.3976 
COE 176 0.6265 0.1454 0.2320 0.5911 1.0000 0.3870 
UV 10 0.6863 0.1502 0.2188 0.6452 1.0000 0.5103 
~ALL 219 0.6265 0.1457 0.2326 0.5916 1.0000 0.3870 
Sector 9 
Type n Mean Std. Dev. CV Median Max Min 
SOE 30 0.7537 0.1339 0.1777 0.7224 1.0000 0.5108 
COE 28 0.7705 0.1767 0.2293 0.7596 1.0000 0.4843 
UV 9 0.7699 0.2169 0.2817 0.7574 1.0000 0.5028 
~AiZ 67 0.7629 0.1625 0.2131 0.73061.0000 0.4843 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
18 0.7148 0.1457 0.2039 0.7005 1.0000 0.5092 
COE 8 0.9302 0.0982 0.1055 1.0000 1.0000 0.7858 
Ijy 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
"ALL 28 0.7967 0.1694 0.2126 0.7938 1.0000 0.5092 
Sector 13 
Type n Mean Std. Dev. CV Median Max Min 
45~0^6560^5790^3720.6210 1.0000 0.4019 
COE 55 0.7594 0.1534 0.2020 0.7773 1.0000 0.3313 
UV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
""ALL 102 0.7228 0?i648 0.2280 0.6979 1.0000 0.3313 
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Sector 14 
Type n Mean Std. Dev. CV Median Max Min 
SOE 58 0.6914 0.1363 0.1972 0.6637 1.0000 0.4473 
COE 49 0.7067 0.1512 0.2140 0.6836 1.0000 0.4635 
IJV 5 0.7540 0.2212 0.2934 0.6875 1.0000 0.5359 
ALL 112 0.7008 0.1462 0.2086 0.6654 1.0000 0.4473 
Sector 15 
Type n Mean Std. Dev. CV Median Max Min 
SOE 14 0.7016 0.1922 0.2739 0.7104 1.0000 0.4484 
COE 46 0.6970 0.1684 0.2416 0.6485 1.0000 0.4289 
IJV 3 0.8859 0.1976 0.2231 1.0000 1.0000 0.6577 
"~AiZ 63 0.7071 0.1767 0.2499 0.6577 1.0000 0.4289 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
SOE 108 0.4533 0.1723 0.3801 0.4253 1.0000 0.1106 
COE 116 0.5037 0.2081 0.4131 0.4601 1.0000 0.1729 
IJV 7 0.7664 0.2469 0.3221 0.7072 1.0000 0.3510 
ALL 231 0.4881 0.2002 0.4103 0.4409 1.0000 0.1106 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
SOE 43 0.6563 0.2047 0.3119 0.6808 1.0000 0.2582 
COE 30 0.4530 0.1998 0.4411 0.3917 0.8936 0.1833 
UV 2 0.8038 0.2775 0.3452 0.8038 1.0000 0.6076 
"ALL 75 0.5789 0.2275 0.3929 0.6076 1.0000 0.1833 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min 
SOE 25 0.8009 0.1393 0.1739 0.7677 1.0000 0.5619 
COE 32 0.8246 0.1472 0.1785 0.8048 1.0000 0.5548 
UV 2 0.6923 0.2798 0.4042 0.6923 0.8901 0.4944 
~ALL 59 08101 0.1470 0.1814 0.7833 1.0000 0.4944 
Sector 23 
Type n Mean Std. Dev. CV Median Max Min 
~SOE 37 0.6867 0.1439 0.2096 0.6553 0.9724 0.3696 
COE 115 0.7108 0.1581 0.2224 0.6720 1.0000 0.4203 
Ijy 10 0.9109 0.1065 0.1169 0.9368 1.0000 0.6600 
~All 162 0.7177 0.1598 0.2227 0.6772 1.0000 0.3696 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
SOE 72 06402""""0?I782027830.6464 1.0000 0.2991 
COE 149 0.5352 0.1692 0.3161 0.5190 1.0000 0.2663 
UV 5 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
ALL 226""""0^ 789~0?I877""""032430.5457 1.0000 0.2663 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.8194 0.1072 0.1308 0.8250 1.0000 0.6431 
COE 40 0.8486 0.1026 0.1209 0.8401 1.0000 0.7035 
UV 2 0.9564 0.0271 0.0283 0.9564 0.9755 0.9372 
""ALL 63 0.8423 0.1047 0.1243 0.8347 1.0000 0.6431 
179 
Table 51 
Sector 14 
Type n Mean Std. Dev. CV Median Max Min 
SOE 131 0.6606 0.1543 0.2336 0.6641 1.0000 0.2989 
COE 263 0.6236 0.1466 0.2351 0.6023 1.0000 0.3438 
IJV 9 0.8344 0.1688 0.2023 0.9190 1.0000 0.6062 
ALL 403 0.6403 0.1531 ""“0.2391 0.6179 1.0000 0.2989 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 412 0.6079 0.1171 0,1927 0.5898 1.0000 0.2847 
COE 417 0.6118 0.1325 0.2165 0.5891 1.0000 0.3433 
IJV 12 0.7807 0.2094 0.2682 0.7817 1.0000 0.4255 
~AIZ ~841 0.6123 0.1280 0.2091 0.5901 1.0000 0.2847 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
SOE 60 0.5735 0.1599 0.2789 0.5460 1.0000 0.2193 
COE 80 0.6523 0.1592 0.2441 0.6220 1.0000 0.2372 ‘ 
IJV 5 0.7551 0.2275 0.3013 0.6299 1.0000 0.5232 
~AIZ 145 0.6233 0.1671 0.2682 0.5843 1.0000 0.2193 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 98 0.7628 0.1191 0.1561 0.7599 1.0000 0.4930 
COE 206 0.6710 0.1577 0.2350 0.6615 1.0000 0.3365 
Ijy 5 0.8376 0.1729 0.2065 0.8569 1.0000 0.6052 
"ALL 309 0.7028 0.1534 0.21820.6960 1.0000 0.3365 
Sector 31 
Type n Mean Std. Dev. CV Median Max Min 
SOE 46 0.6502 0.1527 0.2349 0.6241 1.0000 0.4021 
COE 87 0.7301 0.1599 0.2190 0.6957 1.0000 0.4005 
Ijy 10 0.8424 0.1755 0.2084 0.8905 1.0000 0.5682 
~ALL 143 0.7123 0.1657 0.2327 0.6742 1.0000 0.4005 
Sector 32 
Type n Mean Std. Dev. CV Median Max Min 
" ^ E 59 0.5606 0.1277022790.5300 1.0000 0.3967 
COE 70 0.6308 0.2071 0.3282 0.5855 1.0000 0.3217 
yy 3 0.8793 0.1083 0.1232 0.8472 1.0000 0.7906 
"~ALI 132 06051 0.1815 0.3000 0.5487 1.0000 0.3217 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min 
9061430?I567""""025500.5482 0.8603 574153 
COE 41 0 7174 0.1971 0.2747 0.6859 1.0000 0.3015 
IJV 2 0.5285 0.2056 0.3891 0.5285 0.6739 0.3831 
"ALL 52 0.6923 0.1944 0.2808 0.6700 1.0000 0.3015 
180 
Table 51 
Overall Efficiency 
Shanghai 
1989 
Sector 3 
Type n Mean Std. Dev. CV Median Max Min 
SOE 161 0.7676 0,1448 0.1886 0.7831 1.0000 0.4509 
COE 64 0.7061 0.1553 0.2199 0.7068 1.0000 0.3809 
IJV 3 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
~AiZ 228 0.7534 0.1518 0.2015 0.7638 1.0000 0.3809 
, Sector 4 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.7051 0.1773 0.2515 0.7255 1.0000 0.4290 
COE 26 0.7093 0.1778 0.2506 0.6524 1.0000 0.3967 
IJV 2 0.8456 0.2184 0.2582 0.8456 1.0000 0.6912 
~ALL 49 0.7131 0.1770 0.2482 0.6912 1.0000 0.3967
 ; 
Sector 7 
Type n Mean Std. Dev. CV Median Max Min 
SOE 245 0.6047 0.1174 0.1942 0.5822 1.0000 0.3882 
COE 210 0.6465 0.1410 0.2181 0.6162 1.0000 0.4148 
IJV 22 0.7219 0.1636 0.2266 0.7021 1.0000 0.5038 
"~AIZ 477 0.6285 0.1335 0.2124 0.5975 1.0000 0.3882 
Sector 8 
Type n Mean Std. Dev. CV Median Max Min 
SOE 33 0.6700 0.1401 0.2091 0.6555 1.0000 0.4872 
COE 176 0.6871 0.1288 0.1875 0.6696 1.0000 0.4878 
Ijy 10 0.7394 0.1414 0.1913 0.6807 1.0000 0.6221 
~ALL 219 0.6869 0.1312 0.1909 0.6697 1.0000 0.4872 
Sector 9 
Type n Mean Std. Dev. CV Median Max Min 
SOE 30 0.7739 0.1452 0.1876 0.7741 1.0000 0.4491 
COE 28 0.8291 0.1329 0.1603 0.8275 1.0000 0.5534 
Ijy 9 0.8591 0.1704 0.1983 0.9049 1.0000 0.5955 
"ALL 67 0.80840.1452 0.1796 0.8061 1.0000 0.4491 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
18 0.8606 0.0936 0.1087 0.8731 1.0000 0.6778 
COE 8 0.9295 0.1309 0.1408 1.0000 1.0000 0.6229 
IJV 2 0.9240 0.1076 0.1164 0.9240 1.0000 0.8479 
~AiZ 28 08848 0?I071 01211 0.9029 1.00000.6229 
Sector 13 
Type n Mean Std. Dev. CV Median Max Min 
" ^ E 4 5 0 ? 7 1 8 3 ~ 0 1 5 0 7 0 2 0 9 8 0 . 7 1 2 8 1.0000 0.4119 
COE 55 0.8017 0.1656 0.2065 0.8080 1.0000 0.4759 
ljV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1-0000 
"ALL 102 07688 0?I653 0.2151 0.7639 1.0000 0.4119 
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Sector 14 
Type n Mean Std. Dev. CV Median Max Min 
SOE 58 0.7437 0.1249 0.1680 0.7408 1.0000 0.4527 
COE 49 0.7442 0.1330 0.1787 0.7091 1.0000 0.5296 
IJV 5 0.8063 0.1070 0.1326 0.8166 0.9665 0.6979 
~ALL 112 0.7467 0.1274 0.1707 0.7202 1.0000 0.4527 
Sector 15 
Type n Mean Std. Dev. CV Median Max Min 
SOE 14 0.6582 0.2022 0.3072 0.5874 1.0000 0.3613 
COE 46 0.6729 0.1855 0.2756 0.6177 1.0000 0.3775 
IJV 3 0.7849 0.2397 0.3054 0.8282 1.0000 0.5265 
63 0.6750 0.1899 0.2813 0.6121 1.0000 0.3613 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
SOE 108 0.5018 0.1700 0.3388 0.4830 1.0000 0.1806 
COE 116 0.5661 0.2171 0.3835 0.5342 1.0000 0.2322 
IJV 7 0.7818 0.2311 0.2956 0.7428 1.0000 0.4236 
~ALL 231 0.5426 0.2030 0.3742 0.4990 1.0000 0.1806 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
SOE 43 0.5717 0.2437 0.4263 0.4856 1.0000 0.1876 
COE 30 0.4502 0.2552 0.5667 0.3694 1.0000 0.1259 
UV 2 0.6710 0.4654 0.6936 0.6710 1.0000 0.3419 
"ALL 75 0.5258 0.2574 0.4896 0.4537 1.0000 0.1259 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min 
SOE 25 0.7975 0.1288 0.1616 0.8068 1.0000 0.4970 
COE 32 0.8193 0.1368 0.1669 0.8069 1.0000 0.5637 
UV 2 0.7478 0.1549 0.2071 0.7478 0.8573 0.6383 
"ALL 59 0.8076 0.1324 0.1639 0.8068 1.0000 0.4970 
Sector 23 
Type n Mean Std. Dev. CV Median Max Min 
37 0.6177 0.1413 0.2288 0.6073 1.0000 0.3919 
COE 115 0.6688 0.1762 0.2635 0.6331 1.0000 0.3524 
UV 10 0.8892 0.1404 0.1579 0.9665 1.0000 0.6138 
"~ALL 162 0.6707 0.1765 0.2632 0.6350 1.0000 0.3524 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
SOE 72 069770?1547~02217~0.6990 1.0000 0.3878 
COE 149 0.6521 0.1460 0.2239 0.6358 1.0000 0.2941 
UV 5 0.9422 0.0811 0.0861 1.0000 1.0000 0.8303 
-ALL 226067300.1542 0.2291 0.6577 1.0000""""0.2941 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
21 07038 0?1561 02218 0.6769 1.0000 0.4744 
COE 40 0.7715 0.1311 0.1700 0.7625 1.0000 0.5824 
u v 2 0.8329 0.0389 0.0467 0.8329 0.8604 0.8054 
""ALL 63 0750901412~0.1881 0.7526 1.00000.4744 
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Sector 14 
Type n Mean Std. Dev. CV Median Max Min 
SOE 131 0.5634 0.1439 0.2554 0.5299 1.0000 0.3658 
COE 263 0.5545 0.1459 0.2631 0.5114 1.0000 0.3632 
IJV 9 0.7173 0.2807 0.3913 0.7659 1.0000 0.3944 
ALL 403 0.5611~0.1507 0.2686 0.5194 1.0000 0.3632 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 412 0.5919 0.1349 0.2279 0.5829 1.0000 0.2414 
COE 417 0.6047 0.1466 0.2424 0.5851 1.0000 0.2773 
IJV 12 0.8020 0.1719 0.2144 0.8391 1.0000 0.4848 
~ALL 841 0.6013 0.1434 0.2385 0.5857 1.0000 0.2414 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
SOE 60 0.5453 0.1416 0.2597 0.5113 1.0000 0.3348 
COE 80 0.6887 0.1857 0.2697 0.6536 1.0000 0.3222 
IJV 5 0.8071 0.2648 0.3281 1.0000 1.0000 0.4902 
~ALL 145 0.6335 0.1873 0.2956 0.5858 1.0000 0.3222 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 98 0.7442 0.1118 0.1503 0.7404 1.0000 0.3967 
COE 206 0.7269 0.1252 0.1722 0.7074 1.0000 0.3920 
IJV 5 0.8103 0.1617 0.1996 0.8148 1.0000 0.5604 
"~ALL 309 0.7337 0.1219 0.1662 0.7161 1.0000 0.3920 
Sector 31 
Type n Mean Std. Dev. CV Median Max Min 
SOE 46 0.7000 0.1253 0.1790 0.6857 1.0000 0.4968 
COE 87 0.7898 0.1340 0.1697 0.7539 1.0000 0.5112 
jjy 10 0.7957 0.1338 0.1682 0.7807 1.0000 0.6300 
"ALL 143 0.7613 0?1371 0.1801 0.73791.0000 0.4968 
Sector 32 
Type n Mean Std. Dev. CV Median Max Min 
" ^ E "59 05040""0141502807"""0.4770 1.0000 0.2997 
COE 70 0.6641 0.2133 0.3211 0.6642 1.0000 0.2934 
Ijy 3 0.8617 0.2395 0.2780 1.0000 1.0000 0.5851 
~ALL 132 0.5970 0.2040 0.3416 0.5435 1.0000 0.2934 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min 
- ^ E 90^2950J126""“0?17880.6339 0.8070 0.4629 
COE 41 0.7383 0.1735 0.2349 0.7181 1.0000 0.3986 
IJV 2 0.9535 0.0292 0.0306 0.9535 0.9741 0.9328 
""ALL 52 0.7278 0.1714 02356 0.7118 1.0000 0.3986 
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Table 51 
Overall Efficiency 
Shanghai 
1989 
Sector 3 
Type n Mean Std. Dev. CV Median Max Min 
SOE 161 0.6981 0.1651 0.2365 0.6922 1.0000 0.2897 
COE 64 0.6276 0.1547 0.2465 0.6296 1.0000 0.2806 
IJV 3 0.9524 0.0824 0.0865 1.0000 1.0000 0.8573 
ALL 228 0.6816 0.1670 0.2450 0.6763 1.0000 0.2806 
, Sector 4 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.7435 0.1550 0.2085 0.7357 1.0000 0.4651 
COE 26 0.7442 0.1693 0.2275 0.7099 1.0000 0.4745 
UV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
~ALL 490.7543 0.1660 0.2201 0.7261 1.0000 0.4651 
Sector 7 
Type n Mean Std. Dev. CV Median Max Min 
SOE 245 0.5165 0.1178 0.2280 0.4865 1.0000 0.3407 
COE 210 0.5754 0.1499 0.2606 0.5461 1.0000 0.3114 
UV 22 0.7240 0.1774 0.2450 0.7478 1.0000 0.3918 
~ALL 477 0.5520 0.1436 0.2602 0.5171 1.0000 0.3114 
Sector 8 
Type n Mean Std. Dev. CV Median Max Min 
SOE 33 0.6107 0.1547 0.2532 0.5583 1.0000 0.3941 
COE 176 0.6618 0.1695 0.2562 0.6385 1.0000 0.3315 
Ijy 10 0.7359 0.1543 0.2097 0.6982 1.0000 0.5716 
~ALL 219 0.6575 0.1679 0.2554 0.6359 1.0000 0.3315 
Sector 9 
Type n Mean Std. Dev. CV Median Max Min 
30 0J5760?TT590.1530~~~0.7451 1.0000 0.5337 
COE 28 0.8498 0.1063 0.1251 0.8558 1.0000 0.6454 
Ijy 9 0,8541 0.0995 0.1164 0.8568 1.0000 0.7090 
~ALL 67 08091 0.1180 0.1458 0.8011 1.0000 0.5337 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
SOE 180^358""""0^0570^265~~0.8219 1.0000 0^445 
COE 8 0.9103 0.0978 0.1074 0.9310 1.0000 0.7936 
UV 2 0.8746 0.1774 0.2029 0.8746 1.0000 0.7491 
~ALL 28 0.8599 0?I088 0.1265 0.8401 1.0000 0.6445 
Sector 13 
Type n Mean Std. Dev. CV Median Max Min 
SO^  45 o7Tl8 0?116201632""""0.6915 1.0000 0.5273 
COE 55 0.8304 0.0948 0.1142 0.8256 1.0000 0.6133 
,JV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
""ALL A02 0J81401229""“0?I573""""0.7788 1.0000 0.5273 
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Sector 14 
Type n Mean Std. Dev. CV Median Max Min 
SOE 58 0.7558 0.1181 0.1563 0.7305 1.0000 0.5583 
COE 49 0.7755 0.1376 0.1774 0.7316 1.0000 0.5728 
IJV 5 0.7881 0.0416 0.0528 0.7938 0.8345 0.7208 
112 0.7659 0.1246 0.1627 0.7331 1.0000 0.5583 
Sector 15 
Type n Mean Std. Dev. CV Median Max Min 
SOE 14 0.6986 0.2206 0.3158 0.6575 1.0000 0.3594 
COE 46 0.6614 0.1874 0.2833 0.6569 1.0000 0.3708 
IJV 3 0.8343 0.1325 0.1588 0.7671 0.9870 0.7489 
~ALL 63 0.6779 0.1943 0.2866 0.6602 1.0000 0.3594 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
SOE 108 0.5164 0.1541 0.2984 0.4973 1.0000 0.3091 
COE 116 0.5963 0.1852 0.3105 0.5358 1.0000 0.3059 ‘ 
IJV 7 0.8122 0.2377 0.2927 1.0000 1.0000 0.4829 
~ALL 231 0.5655 0.1820 0.3219 0.5250 1.0000 0.3059 
Sector 20 
Type n Mean Std. Dev. CV Median Max MjiL 
SOE 43 0.7349 0.1780 0.2422 0.7239 1.0000 0.3872 
COE 30 0.6794 0.1701 0.2504 0.6607 1.0000 0.3213 
IJV 2 0.7617 0.3371 0.4426 0.7617 1.0000 0.5233 
""ALL 75 0.7134 0.1779 0.2494 0.6790 1.0000 0.3213 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min 
" ^ E 25 0.7674 0.14320?I86607727 1.0000 0.4927 
COE 32 0.8111 0.1548 0.1908 0.7797 1.0000 0.4832 
Ijy 2 0.8898 0.0716 0.0804 0.8898 0.9404 0.8392 
"~AiZ 59 0.7953 0.1489 0.1872 0.7791 1.0000 0.4832 
Sector 23 
Type n Mean Std. Dev. CV Median Max Min 
37 06277M24501983 0.6245 1.0000 0.4045 
COE 115 0.7246 0.1677 0.2314 0.6987 1.0000 0.4231 
UV 10 0.9328 0.0899 0.0964 1.0000 1.0000 0.7887 
""ALL 162 0.7153 01691 0.2364 0.6813 1.0000 0.4045 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
SOE 72 062970?I788 02838 0.6238 1.0000 0.2990 
COE 149 0.6327 0.1707 0.2698 0.6047 1.0000 0.2237 
UV 5 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
-"ALL 226 06399~0?1794""""028040.6136 1.0000 0.2237 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.8042 0.1390 0?i729 0.7989 1.0000 05482 
COE 40 0 8402 0.0989 0.1177 0.8213 1.0000 0.6853 
,JV 2 0.9385 0.0870 0.0927 0.9385 1.0000 0.8769 
"ALL 63 0.8313 0?M48 0.1381 0.8248 1.0000 0.5482 
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Sector 14 
Type n Mean Std. Dev. CV Median Max Min 
SOE 131 0.6915 0.1190 0.1721 0.6677 1.0000 0.5015 
COE 263 0.6842 0.1240 0.1813 0.6606 1.0000 0.3737 
IJV 9 0.7834 0.1697 0.2167 0.7731 1.0000 0.5204 
ALL 403 0.6888 0.1241 0.1801 0.6639 1.0000 0.3737 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 412 0.6016 0.1329 0.2209 0.5866 1.0000 0.2923 
COE 417 0.6614 0.1344 0.2032 0.6437 1.0000 0.3764 
IJV 12 0.7724 0.1662 0.2151 0.7960 1.0000 0.5263 
"ALL 841 0.6337 0.1382 0.2181 0.6124 1.0000 0.2923 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
SOE 60 0.6993 0.1296 0.1853 0.6871 1.0000 0.4200 
COE 80 0.7908 0.1195 0.1511 0.7903 1.0000 0.5014 ' 
UV 5 0.8975 0.1538 0.1713 1.0000 1.0000 0.6550 
ALL U5 0.7566 0.1344 0.1777 0.7710 1.0000 0.4200 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 98 0.7701 0.0918 0.1192 0.7597 1.0000 0.5546 
COE 206 0.7559 0.1193 0.1578 0.7318 1.0000 0.4271 
UV 5 0.9003 0.1181 0.1312 0.9383 1.0000 0.6952 
"ALL 309 0.7627 0.1125 0.1475 0.7458 1.0000 0.4271 
Sector 31 
Type n Mean Std. Dev. CV Median Max Min 
SOE 46 0.6390 0.1344 0.2103 0.6002 1.0000 0.4182 
COE 87 0.7213 0.1445 0.2003 0.7038 1.0000 0.4207 
Ijy 10 0.7721 0.2058 0.2665 0.7776 1.0000 0.5239 
ALL 143 0.6984 0.1513 0.2167 0.6625 1.0000 0.4182 
Sector 32 
Type n Mean Std. Dev. CV Median Max Min 
" ^ E 59 04323 0?I384032020.3857 1.0000 0.2663 
COE 70 0.5984 0.2252 0.3763 0.5566 1.0000 0.2297 
I j y 3 0 , 9 1 5 5 0 . 1 4 6 3 0 . 1 5 9 8 1 . 0 0 0 0 1 . 0 0 0 0 0 . 7 4 6 6 
~ALL 132 0.5314 0.2138 0.4024 0.4633 1.0000 0.2297 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min 
9 05764”""“00976~~0.16920.5449""0.7445 0.4423 
COE 41 0.7453 0.1681 0.2255 0.7661 1.0000 0.4487 
UV 2 0.9400 0.0849 0.0903 0.9400 1.0000 0.8799 
~ALL 52 0.7236 0.1727 0.2387 0.7146 1.0000 0.4423 
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Table 51 
Overall Efficiency 
Shanghai 
1989 
Sector 3 
Type n Mean Std. Dev. CV Median Max Min 
SOE 161 0.7335 0.1533 0.2090 0.7252 1.0000 0.4190 
COE 64 0.6604 0.1330 0.2013 0.6362 1.0000 0.4071 
IJV 3 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
~ALL 228 0.7165 0.1537 0.2145 0.6893 1.0000 0.4071 
, Sector 4 
Type n Mean Std. Dev. CV Median Max Min 
SOE 21 0.7331 0.1879 0.2563 0.7194 1.0000 0.3935 
COE 26 0.7464 0.1728 0.2314 0.7105 1.0000 0.4530 
IJV 2 0.8064 0.2739 0.3396 0.8064 1.0000 0.6127 
~ALL 49 0.7431 0.1790 0.2409 0.7134 1.0000 0.3935 , 
Sector 7 
Type n Mean Std. Dev. CV Median Max Min^  
SOE 245 0.5162 0.1425 0.2761 0.4815 1.0000 0.2983 
COE 210 0.6043 0.1710 0.2830 0.5582 1.0000 0.3116 
UV 22 0.7754 0.1974 0.2545 0.8230 1.0000 0.4261 
"ALL 477 0.5670 0.1701 0.3000 0.5236 1.0000 0.2983 
Sector 8 
Type n Mean Std. Dev. CV Median Max Min 
SOE 33 0.6217 0.1458 0.2346 0.5659 1.0000 0.4142 
COE 176 0.6667 0.1725 0.2588 0.6326 1.0000 0.2271 
yy 10 0.6823 0.1300 0.1905 0.6397 1.0000 0.5637 
"~ALL 219 0.6606 0.1673 0.2533 0.6266 1.0000 0.2271 
Sector 9 
Type n Mean Std. Dev. CV Median Max Min 
SOE 300?72690^402~0?f928 0.7105 1.0000 0.4240 
COE 28 0.8555 0.1289 0.1507 0.8616 1.0000 0.5439 
Ijy 9 0.8836 0.1388 0.1570 0.9272 1.0000 0.5731 
""ALL 67 0.8017 0.1498 0.1869 0.8126 1.0000 0.4240 
Sector 10 
Type n Mean Std. Dev. CV Median Max Min 
18 0.8445 0.1193 0.1413 0.8349 1.0000 0.5904 
COE 8 0.9502 0.0631 0.0664 0.9884 1.0000 0.8582 
Ijy 2 0.9474 0.0744 0.0785 0.9474 1.0000 0.8948 
ALL 28 0^821 0Tl330?l284""""0.8832 1.0000 0.5904 
Sector 13 
Type n Mean Std. Dev. CV Median Max Min 
"^E 450?7571 0?I32251746~0.7476 1.0000 0.4603 
COE 55 0.8354 0.1142 0.1367 0.8439 1.0000 0.5196 
UV 2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 
•"ALL 102 08041 0.1299 0?[615 0.8189 1.0000 0.4603 
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Sector 14 
Type n Mean Std. Dev. CV Median Max Min 
SOE 58 0.7757 0.1198 0.1545 0.7551 1.0000 0.4887 
COE 49 0.7787 0.1114 0.1431 0.7495 1.0000 0.5743 
IJV 5 0.8194 0.0556 0.0678 0.8256 0.8888 0.7358 
~AiZ 112 0.7789 0.1137 0.1460 0.7546 1.0000 0.4887 
Sector 15 
Type n Mean Std. Dev. CV Median Max Min 
"SOE 14 0.7223 0.2091 0.2894 0.7177 1.0000 0.3826 
COE 46 0.6516 0.2058 0.3158 0.6378 1.0000 0.3112 
IJV 3 0.8666 0.0313 0.0361 0.8799 0.8890 0.8308 
~ALL 63 0.6776 0.2064 0.3047 0.6514 1.0000 0.3112 
Sector 19 
Type n Mean Std. Dev. CV Median Max Min 
SOE 108 0.5052 0.1524 0.3016 0.5085 1.0000 0.2698 
COE 116 0.5568 0.1758 0.3158 0.5320 1.0000 0.2456 
IJV 7 0.7735 0.2317 0.2995 0.7829 1.0000 0.4675 
"THE 231 0.5393 0.1733 0.3214 0.5239 1.0000 0.2456 
Sector 20 
Type n Mean Std. Dev. CV Median Max Min 
SOE 43 0.7722 0.1453 0.1881 0.7108 1.0000 0.5401 
COE 30 0.7061 0.1624 0.2300 0.7047 1.0000 0.3489 
IJV 2 0.8686 0.1858 0.2139 0.8686 1.0000 0.7372 
AiZ 75 0.7483 0.1556 0.2080 0.7108 1.0000 0.3489 
Sector 22 
Type n Mean Std. Dev. CV Median Max Min 
SOE 25 0.7474 0.1477 0.1976 0.7286 1.0000 0.5241 
COE 32 0.8590 0.1183 0.1377 0.8907 1.0000 0.6450 
UV 2 0.9075 0.0067 0.0074 0.9075 0.9122 0.9027 
~ALL 59 0.8133 0.1408 0.1732 0.8052 1.0000 0.5241 
Sector 23 
Type n Mean Std. Dev. CV Median Max Min 
SOE 37 0.6058 0.1355 0.2236 0.5745 1.0000 0.4112 
COE 115 0.6699 0.1751 0.2613 0.6383 1.0000 0.3833 
Ijy 10 0.8765 0.0885 0.1010 0.8856 1.0000 0.7440 
ALL 162 0.6680 0.1727 0.2586 0.6324 1.0000 0.3833 
Sector 24 
Type n Mean Std. Dev. CV Median Max Min 
SOE 72 0.6724 0.1685 0.2506 0.6622 1.0000 0.3147 
COE 149 0.6747 0.1576 0.2336 0.6435 1.0000 0.3418 
UV 5 0.9715 0.0627 0.0646 1.0000 1.0000 0.8593 
ALL 226 0.6805 0.1652 0.2428 0.6568 1.0000 0.3147 
Sector 26 
Type n Mean Std. Dev. CV Median Max Min 
"^E 21 0.8084 0.1132 0.1400 0.8056 1.0000 0.6033 
COE 40 0.8481 0.1005 0.1185 0.8233 1.0000 0.6592 
Ijy 2 0.9124 0.1239 0.1358 0.9124 1.0000 0.8248 
63 0.8369 0.1062 0.12690.8194 1.0000 0.6033 
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Sector 14 
Type n Mean Std. Dev. CV Median Max Min 
SOE 131 0.6065 0.1348 0.2223 0.5702 1.0000 0.3678 
COE 263 0.5893 0.1250 0.2122 0.5547 1.0000 0.3394 
IJV 9 0.7503 0.2160 0.2878 0.6205 1.0000 0.4896 
ALL 403 0.5985 0.1326 0.2216 0.5624~1.0000 0.3394 
Sector 28 
Type n Mean Std. Dev. CV Median Max Min 
SOE 412 0.5033 0.1281 0.2546 0.4814 1.0000 0.2701 
COE 417 0.5419 0.1408 0.2599 0.5211 1.0000 0.2849 
IJV 12 0.7818 0.1898 0.2428 0.8287 1.0000 0.4795 
~M± 841 0.5264 0.1401 0.2662 0.5024 1.0000 0.2701 
Sector 29 
Type n Mean Std. Dev. CV Median Max Min 
SOE 60 0.5053 0.1554 0.3075 0.4774 1.0000 0.2082 
COE 80 0.6092 0.1845 0.3028 0.5789 1.0000 0.3288 ‘ 
IJV 5 0.9234 0.1064 0.1152 1.0000 1.0000 0.7828 
"ALL 145 0.5771 0.1891 0.3277 0.5359 1.0000 0.2082 
Sector 30 
Type n Mean Std. Dev. CV Median Max Min 
SOE 98 0.6604 0.1272 0.1926 0.6509 1.0000 0.3123 
COE 206 0.6732 0.1550 0.2302 0.6592 1.0000 0.3514 
IJV 5 0.8940 0.1300 0.1454 0.9189 1.0000 0.6849 
~AiZ 309 0.6727 0.1488 0.2212 0.6588 1.0000 0.3123 
Sector 31 
Type n Mean Std. Dev. CV Median Max Min^  
SOE 46 0.6132 0.1368 0.2231 0.6118 1.0000 0.3900 
COE 87 0.7124 0.1723 0.2419 0.6894 1.0000 0.4186 
IJV 10 0.7030 0.1697 0.2414 0.6841 1.0000 0.4910 
~AiZ 143 0.6798 0.1669 0.2455 0.6543 1.0000 0.3900 
Sector 32 
Type n Mean Std. Dev. CV Median Max Min 
SOE 59 0.5833 0.0943 0.1617 0.5717 0.8770 0.4166 
COE 70 0.5915 0.1485 0.2510 0.5606 1.0000 0.3231 
Ijy 3 0.9379 0.1076 0.1147 1.0000 1.0000 0.8137 
"ALL 132 0.5957 0.1360 0.2283 0.5676 1.0000 0.3231 
Sector 33 
Type n Mean Std. Dev. CV Median Max Min. 
SOE 9 0.5208 0.1567 0.3009 0.5121 0.7535 0.3477 
COE 41 0.8031 0.1620 0.2017 0.8046 1.0000 0.3907 
Ijy 2 0.9288 0.1007 0.1084 0.9288 1.0000 0.8576 
~ALL 52 0?7591 0.1933 0.2546 0.7546 1.0000 0.3477 
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Table 11 
% 
Kruskal-Wallis Test 
Shanghai 
Technical Efficiency 
1989 1990 1991 1992 
Sector Chi-Square Statistic Chi-Square Statistic Chi-Square Statistic Chi-Square Statistic 
3 3.777 15.252 *** 11.695 *** 22.360 *** 
4 4.118 1.484 3.967 1.222 
7 27.783 *** 39.107 *** 56.684 *** 16.182 *** 
8 3.227 4.146 3.360 2.139 
9 0.225 4.300 10.067 *** 10.205 *** 
10 5.843 * 0.171 0.842 3.278 
13 14.540 *** 4.112 12.072 *** 8.210 ** 
14 2.853 1.974 2.968 2.407 
15 3.034 1.004 3.653 4.397 
19 12.384 *** 7.753 ** 9.828 *** 9.966 *** 
20 13.050 *** 8.133 ** 5.884 * 3.022 
22 1 442 1.265 0.414 5.500 * 
23 13 075 *** 14.483 *** 22.546 *** 16.762 *** 
24 31.434 *** 14.656 *** 12.352 10.889 
26 1 662 3.406 1.573 1.297 
27 26 516 31.563 *** 15.912 *** 15.959 * 
28 8 353 ** 15.636*** 29.301 *** 16.808 *** 
29 5 015 * 8.833 ** 10.033 *** 14.146 — 
30 38.155 — 15.657 12.413 *** 14.854 
31 3 951 4.566 3.563 1.381 
32 5 031 * 9.435 *** 9.992 *** 7.405 
3 3 0014 2 ^ 6.364 ** 7.673 ** 
Note: 
*= significant at the 10% level 
**= significant at the 5% level 
"*= significant at the 1% level 
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Table 11 
Kruskal-Wallis Test 
Shanghai 
Scale Efficiency 
1989 1990 1991 1992 
Sector Chi-Square Statistic Chi-Square Statistic Chi-Square Statistic Chi-Square Statistic 
3 3.912 7.984 ** 6.184 **. 8.045 ** 
4 7.427 ** 2.634 5.748 * 1.966 
7 76.474 *** 171.000 *** 186.690 *** 98.596 *** 
8 0.366 3.965 3.662 1.009 
9 2.481 3.017 0.829 10.096 *** 
10 14.674 *** 9.138 ** 5.874 * 4.240 
13 4.731 * 19.273 9.028 ** 9.168 ** 
14 9.197 ** 5.415 * 7.226 ** 3.970 
15 5.184 * 2.714 4.534 0.031 
19 39.144 *** 31.611 *** 33.054 *** 6.018 ** 
20 0.049 0.114 3.254 2.368 
22 4.832 * 15.609 *** 19.769 *** 2.261 
23 6 727 ** 10.422 *** 8.868 ** 0.052 
24 17.504*** 15.914 *** 16.694 *** 11.635 *** 
26 7 578 ** 5.207 * 7.110 ** 7.474 ** 
27 69 718 *** 45.663 *** 17.300 *** 30.439 *** 
28 5 792 * 67.210 *** 70.462 *** 169.150 _ 
29 17 321 *** 36.207*** 26.335 *** 21.525 *** 
30 13 480 *** 34.458 *** 33.502 — 62.196 *** 
31 19 163 *** 20.611 "** 15.349 *** 18.557 *** 
32 13 997 **" 25.072 *** 23.281 *** 3.011 
3 3 3A45 1^79 3 594 7.712 ** 
Note: 
*= significant at the 10% level 
**= significant at the 5% level 
significant at the 1% level 
i 
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"Table 57 
Kruskal-Wallis Test 
Shanghai 
Overall Efficiency 
1989 1990 t991 1992 
Sector Chi-Sguare Statistic Chi-Square Statistic Chi-Square Statistic Chi-Square Statistic 
3 1.582 14.603 *** 14.664 18.402 *** 
4 4.825 * 1.253 4.130 0.126 
7 16.429 *** 18.091 *** 40.489 57.977 *** 
8 3.256 1.946 5.203 * 2.931 
9 0.037 3.103 10.517 14.781 
10 12.657 *** 4.519 3.084 6.103 ** 
13 14.503 *** 10.739 *** 31.209 14.759 
14 0.275 1.954 1.146 1.704 
15 2.894 0.947 2.605 4.005 
19 10.981 *** 10.759 *** 18.070 *** 11.292 *** 
20 14.648 6.253 ** 1.294 4.115 
22 1.110 0.998 1.818 8.921 ** 
23 13.874 15.394 24.533 *** 17.641 
24 31.529 *** 16.013*** 12.587 *** 11.149 *** 
26 2.694 4.524 2.689 2.372 
27 17 419 *** 2.060 3.813 6.934 ** 
28 8 391** 14.376 *** 50.066 *** 38.771 *** 
29 13.218 23.560 19.094 22.911 m 
30 30.113 *** 5.049 * 7.089** 8.469 ** 
31 12 729 *** 14.918 _ 12.130 _ 10.403 *** 
32 7 682 " 23.714 *** 25.468 *** 8.006 ** 
3 3 3J06 5.453 * 11.277 _ , 14.841 *** 
Note: 
*= significant at the 10% level 
significant at the 5% level 
significant at the 1% level 
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I Table 58 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
SOE versus COE 
Shanghai 
j 1989 
Sum of Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
3 18,988.5 18,193.0 440.52 1.80 ** 
4 500.0 504.0 46.73 -0 .07 
7 62,067 .0 55,860.0 1,398.25 4.44 ••• , 
8 3,504.5 3,465.0 318.81 0 .12 
9 901.5 885.0 64.27 0.25 
10 209.5 243.0 18.00 -1.83** . 
13 1,794.0 2,272.5 144.33 -3.31 
14 2,867.5 3,132.0 159.93 -1.65 ** 
15 486 . 0 427.0 57.22 1-02 
19 13,206.0 12,150.0 484.66 2 .18 ** 
20 1,885*0 1,591.0 89.19 3.29 … 
22 743.0 725.0 62.18 0.28 
23 2,765.5 2,830.5 232.92 -0.28 
24 9,971.5 7,992.0 445.50 4 .44 
26 650.0 651.0 65.88 -0.01 
27 30,551.5 25,872.5 1,064.93 4.39*** 
28 174,354.0 170,980.0 3,447.19 0.98 
29 4,314.5 4,230.0 237.49 0.35 
30 19,205.5 14,945.0 716.32 5.95*** 
31 2,983.0 3,082.0 211.4 0 -0.47 
32 3,833.5 3,835.0 211.52 0.00 
33 227.0 229.5 39.60 -0.05 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one_tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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I Table 58 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
SOE versus COE 
Shanghai 
I 1990 
I Sum of Expected Value Std Dev 
Sector SOE Ranks ^ under Null under Null z Value 
3 19,492.5 18,193.0 440.52 2 . 9 5 * * * 
4 508.0 504.0 46 .73 0. 07 
7 64,35 0.0 55,860.0 1,398.25 6 . 0 7 * * * 
8 3,743.5 3,465.0 318.81 0.87 
9 772 .5 885.0 64 .27 “1.74 ** 
10 239 . 0 243.0 18.00 -0.19 
13 2,161.0 2,272.5 144.33 - 0.77 
14 3,123.5 3,132.0 159.93 -0.05 
15 440.5 427.0 57.22 0.23 
19 12,789.0 12,150.0 484.66 1.32 * 
20 1,815.0 1,591,0 89.19 2.51 … 
22 763 .0 725.0 62.18 0.60 
I 23 2,403.0 2,830.5 232.92 - 1 . 8 3 * * 
I 24 8,888.0 7,992.0 445.50 2 . 0 1 * * 
26 570.0 651.0 65.88 -1.22 
I 27 31,877.5 25,872.5 1,064.93 5.64 *** 
28 175,678.0 170,980.0 3,447.19 1.36* 
I 29 3,884.0 4,230.0 237.49 -1.45* 
I 30 17,627.5 14,945.0 716.32 3.74*** 
I 31 2,654.5 3,082.0 211.40 - 2 . 0 2 * * 
I 32 3,324.5 3,835.0 211.52 -2.41*** 
33 200.0 229.5 39.60 -0.73 
Note 
1 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
significant at the 1% level (one-tailed) 
j ‘ The z values are computed with a continuity correction of 0.5. 
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I Table 58 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
SOE versus COE 
Shanghai 
I 1991 
Sum of Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
3 19,296.0 18,193.0 440.52 2.50 ••• 
4 515.5 504.0 46.73 0.24 
7 65,127.0 55,860.0 1,398.25 6.63*** 
8 3,356 .5 3,465.0 318.81 -0.34 
9 703.5 885.0 64 .27 -2.82 *** 
10 228 .0 243.0 18.00 -0.81 
13 1,847.5 2,272.5 144.33 -2.94 ••• 
14 2,988.0 3,132.0 159.93 -0.90 
I 15 512.0 427.0 57.22 1.48* 
19 12,528.0 12,150.0 484.66 0.78 
20 1,800.0 1,591.0 89.19 2.34*** 
22 760.5 725.0 62.18 0.56 
23 2,176.5 2,830.5 232 .92 -2.81 *** 
24 8,340.5 7,992.0 445.50 0.78 
26 615 .5 651.0 65.88 -0 .53 
27 29,534.5 25,872.5 1,064.93 3.44*** 
28 155,468.5 170,980.0 3,447.19 -4.50 
29 3,962.5 4,230.0 237.49 -1.12 
30 17,182.0 14,945.0 716.32 3.12*** 
31 2,716.0 3,082.0 211.40 -1.73 •• 
32 3,377.0 3,835.0 211.52 -2.16** 
33 143 . 0 229.5 39.60 -2 .17 ** 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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_ Table 61 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
SOE versus COE 
Shanghai 
I 1992 
Sum of Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
3 19,929.5 18,193.0 440.52 3.94 ••• 
4 521.0 504.0 46.73 0.35 
7 56,292.0 55,860.0 1,398.25 0.31 
8 3,126.0 3,465.0 318.81 -1.06 
9 729.0 885.0 64.27 -2.42 *** 
10 213.5 243.0 18.00 -1.61* 
13 1,950*0 2,272.5 144.33 -2.23 
14 3,129.0 3,132.0 159.93 -0.02 
15 493.5 427.0 57.22 1.15 
19 12,542.5 12,150.0 484.66 0.81 
20 1,731.0 1,591.0 89.19 1.56 • 
22 596.0 725.0 62.18 -2.07** 
23 2,407.0 2,830.5 232.92 -1.82** 
24 8,268.0 7,992.0 445.50 0.62 
26 613.0 651.0 65.88 -0.57 
27 29,561.0 25,872.5 1,064.93 3.46 … 
28 172,188.5 170,980.0 3,447.19 0.35 
29 3,844.0 4,230.0 237.49 -1.62 * 
30 17,062.0 14,945.0 716.32 2.95*** 
31 2,860.5 3,082.0 211.40 -1.05 
I 32 3,774.0 3,835.0 211.52 -0.29 
33 130.0 229.5 39.60 -2 .50 
Note 
1 
*= significant at the 10% level (one-tailed) 
significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
SOE versus COE 
Shanghai 
1989 
Sum of Expected Value Std Dev 
Sector SOE Ranks ' under Null under Null z Value 
3 17,464.0 18,193.0 440.52 -1.65** 
4 632.0 504.0 46.73 2.73*** 
7 43 , 888.0 55,860.0 1,398.25 -8 .56 *** , 
8 3,381.0 3,465.0 318.81 -0.26 
9 805 .0 885.0 64 .27 -1.24 
10 181.5 243.0 18.00 -3.39*** 
13 2,282.5 2,272.5 144.33 0.07 
14 3,615.0 3,132.0 159.93 3.02*** 
15 336.0 427.0 57.22 -1.58 * 
19 9,166.5 12,150.0 484.66 -6.15*** 
20 1,603.0 1,591.0 89.19 0.13 
22 592.0 725.0 62.18 -2.13 ** 
23 2,362 .0 2,830.5 232.92 -2,01 ** 
24 7,058.0 7,992.0 445.50 -2.10 
26 474.0 651.0 65.88 -2.68*** 
27 17,505.0 25,872.5 1,064.93 -7.86 … 
28 167,475.5 170,980.0 3,447.19 -1.02 
29 3,231.0 4,230.0 237.49 -4.20*** 
30 12,385.0 14,945.0 716.32 -3.57 … 
31 2,208.0 3,082.0 211.40 -4.13 … 
32 3,075.5 3,835.0 211.52 _3.59*** 
33 163 .0 229 .5 39.60 -1-67 ** 
Note 
1 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correctiop of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
SOE versus COE 
Shanghai 
1990 
Sum of Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
3 18,456.0 18,193.0 440.52 0.60 
4 426.0 504.0 46.73 -1.66 
7 37,822.5 55,860.0 1,398.25 -12.90*** 
8 2,858.0 3,465.0 318.81 -1.90** 
9 921.0 885.0 64.27 0.55 
10 193.5 243.0 18.00 -2 .72 *** 
13 1,710.0 2,272.5 144.33 -3 .89 *** 
14 3,484.0 3,132.0 159.93 2.20 
15 332.5 427.0 57.22 -1.64* 
19 9,504.0 12,150.0 484.66 -5 .46 *** 
20 1,621.0 1,591.0 89.19 0.33 
22 483.5 725.0 62.18 -3.88 … 
23 3,082.0 2,830.5 232.92 1.08 
24 9,648 .5 7,992.0 445.50 3.72 *** 
26 534.5 651.0 65.88 -1.76 ** 
27 19,106.5 25,872.5 1,064.93 -6.35 … 
28 143,011.0 170,980.0 3,447.19 -8.11 … 
29 2,773.0 4,230.0 237.49 -6.13*** 
30 10,749.0 14,945.0 716.32 -5.86*** 
31 2,136.0 3,082.0 211.40 -4.47 
32 2,814.0 3,835.0 211.52 -4.82*** 
3 3 185.0 229.5 39.60 -1.11 
Note 
1 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
SOE versus COE 
Shanghai 
1991 
Sum of Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
3 18,555.0 18,193.0 440.52 0.82 
4 443.0 504.0 46.73 -1.29* 
7 37,078.0 55,860.0 1,398.25 -13.43*** , 
8 2,897.0 3,465.0 318.81 -1.78 ** 
9 829.0 885.0 64.27 -0.86 
10 204.0 243.0 18.00 -2.14** . 
13 1,986.0 2,272.5 144.33 -1.98** 
14 3,365.0 3,132.0 159.93 1.45* 
15 319.0 427.0 57.22 -1.88 ** 
19 9,426.0 12,150.0 484.66 -5.62 *** 
20 1,426.5 1,591.0 89.19 -1.84** 
22 461.5 725.0 62.18 -4.23 *** 
23 2,636.0 2,830.5 232 .92 -0.83 
24 7,043.5 7,992.0 445.50 -2.13 ** 
26 488.0 651.0 65.88 -2.47*** 
27 21,459.5 25,872.5 1,064.93 -4.14 … 
28 141,968.0 170,980.0 3,447.19 -8.42 … 
29 2,997.5 4,230.0 237.49 -5.19*** 
30 11,009.5 14,945.0 716.32 -5.4”** 
31 2,264.0 3,082.0 211.40 -3.87*** 
32 2,866.5 3,835.0 211.52 -4.58*** 
3 3 200.0 229.5 39.60 -0.73 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
*•*= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
SOE versus COE 
Shanghai 
1992 
Sum of Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
3 17,995.0 18,193.0 440.52 -0.45 
4 437.5 504.0 46.73 -1.41* 
7 42,152.5 55,860.0 1,398.25 -9.80 *** „ 
8 3,342.0 3,465.0 318.81 -0.38 
9 677.0 885.0 64.27 -3.23 *** 
10 211.5 243.0 18.00 -1.72** . 
13 1,965.0 2,272.5 144.33 -2.13 
14 3,285.5 3,132.0 159.93 0.96 
15 422.0 427.0 57.22 -0.08 
19 11,092.0 12,150.0 484.66 -2.18** 
20 1,635.5 1,591.0 89.19 0.49 
22 643 .5 725.0 62.18 -1.30 * 
23 2,775.0 2,830.5 232.92 -0.24 
24 7,188.0 7,992.0 445.50 -1.80** 
26 472.0 651.0 65.88 -2.71*** 
27 20,089.0 25,872.5 1,064.93 -5.43 … 
28 126,144.0 170,980.0 3,447.19 -13.01 … 
29 3,165.0 4,230.0 237.49 -4.48*** 
30 9,420.0 14,945.0 716.32 -7.71 … 
31 2,189.5 3,082.0 211.40 -4.22 ••• 
32 3,586.0 3,835.0 211.52 -1.17 
33 122.0 229.5 39.60 -2 .70 … 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
SOE versus COE 
Shanghai 
1989 
— — — — s ^
 0f Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
3 18,588.5 18,193.0 440.52 0.90 
4 544.0 504.0 46.73 0.85 
7 55,022.0 55,860.0 1,398.25 -0.60 
8 3,270.0 3,465.0 318.81 -0.61 
9 872.0 885.0 64.27 - 0.19 
10 187.5 243.0 18.00 -3.06 ***. 
13 1,815.0 2,272.5 144.33 -3.17 … 
14 3,067.5 3,132.0 159.93 -0.40 
15 431.0 427.0 57,22 0.06 
19 11,358.5 12,150.0 484.66 -1.63 * 
20 1,919.5 1,591.0 89.19 3.68*** 
22 685.0 725.0 62.18 -0.64 
23 2,666.0 2,830.5 232.92 -0.70 
24 9,924.0 7,992.0 445.50 4.34*** 
26 S93.0 651.0 65.88 -0.87 
27 28,833.0 25,872.5 1,064.93 2.78*** 
28 171,597.5 170,980.0 3,447.19 0.18 
29 3,426.5 4,230.0 237.49 -3.38*** 
30 18,694.0 14,945.0 716.32 5.23*** 
31 2,474.5 3,082.0 211.40 -2.87*** 
32 3,518.5 3,835.0 211.52 -1.49 * 
33 174.0 229.5 39.60 -1.39 * 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
SOE versus COE 
Shanghai 
1990 
Sum of Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
3 19,364:5 18,193.0 440.52 2 . 6 6 * * * 
4 496.0 504.0 46 .73 -0.16 
7 51,400.5 55,860.0 1,398.25 - 3 . 1 9 * * * 
8 3,193.0 3,465.0 318.81 -0.85 
9 804.5 885.0 64 .27 -1.24 
10 206.5 243.0 18.00 - 2 . 0 0 * * . 
13 l,907.0 2,272.5 144.33 -2.53 ••• 
14 3,214.0 3,132.0 159.93 0.51 
15 406.5 427.0 57.22 -0.35 
19 11,202 .5 12,150.0 484.66 - 1 . 9 5 * * 
20 1,808.0 1,591.0 89,19 2.43 … 
22 680.5 725.0 62.18 -0.71 
23 2,508.5 2,830.5 232.92 - 1 . 3 8 * 
24 8,979.5 7,992.0 445.50 2 . 2 2 " 
26 529.5 651.0 65.88 - 1 . 8 4 * * 
27 26,852.0 25,872.5 1,064.93 0.92 
28 168,035.5 170,980.0 3,447.19 -0.85 
29 3,130.0 4,230.0 237.49 -4 .63 *** 
30 16,209.5 14,945.0 716.32 1 . 7 6 * * 
31 2,285.0 3,082.0 211.40 - 3 . 7 7 * * * 
32 2,886.5 3,835.0 211.52 -4.48 *** 
33 160.0 229.5 39.60 -1.74 “ 
Note
 ; 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
SOE versus COE 
Shanghai 
1991 
Sum of Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
3 19,431.5 18,193.0 440.52 2.81*** 
4 512.0 504.0 46.73 0.16 
7 49,597,0 55,860.0 1,398.25 -4.48 *** 
8 2,949.5 3,465.0 318.81 -1.62 * 
9 696.5 885.0 64.27 -2.93*** 
10 211.0 243.0 18.00 -1.75** 
13 1,522.0 2,272.5 144.33 -5.20*** 
14 3,062.5 3,132.0 159.93 -0.43 
15 449.5 427.0 57.22 0.38 
19 10,560.5 12,150.0 484.66 -3.28*** 
20 1,693.5 1,591.0 89.19 1.14 
22 667.5 725.0 62.18 -0.92 
23 2,142.5 2,830.5 232.92 -2.95 … 
24 8,044.5 7,992.0 445.50 0.12 
26 591.0 651.0 65.88 -0.90 
27 26,639.0 25,872.5 1,064.93 0.72 
28 148,578 .5 170,980.0 3,447.19 -6.50 … 
29 3,305.5 4,230.0 237.49 -3.89 *** 
30 15,967.5 14,945.0 716.32 1.43* 
31 2,351.0 3,082.0 211.40 -3.46*** 
32 2,901.0 3,835.0 211.52 -4.41 *** 
33 116 . 0 229 . 5 39.60 -2 ,85 *** 
Note 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
SOE versus COE 
Shanghai 
1992 
Sum of Expected Value Std Dev 
Sector SOE Ranks under Null under Null z Value 
3 19,640.0 18,193.0 440.52 3.28 ••• 
4 503 .5 504.0 46.73 0.00 
7 47,416.0 55,860.0 1,398.25 -6.04 *** 
8 2,999.5 3,465.0 318.81 - 1 . 4 6 * 
9 664.0 885.0 64 .27 -3 .43 *** 
10 202.5 243.0 18.00 - 2 . 2 2 * * 
13 1,811.0 2,272.5 144.33 -3.19 ••• 
14 3,120.5 3,132.0 159.93 -0.07 
15 486.0 427.0 57.22 1.02 
19 ll,170.0 12,150.0 484.66 - 2 . 0 2 * * 
20 1,736.0 1,591.0 89.19 1 . 6 2 * 
22 551.0 725.0 62.18 -2.79 … 
23 2,408.5 2,830.5 232.92 - 1 . 8 1 * * 
24 8,073.0 7,992.0 445.50 0.18 
26 578.0 651.0 65.88 -1.10 
27 27,332.0 25,872.5 1,064.93 1 . 3 7 * 
28 154,983.5 170,980.0 3,447.19 - 4 . 6 4 * * * 
29 3,398.0 4,230.0 237.49 - 3 . 5 0 * * * 
30 14,610.0 .14,945.0 716.32 -0.47 
31 2,404.0 3,082.0 211.40 -3.20 *** 
32 3,962.0 3,835.0 211.52 0.60 
33 86.0 229.5 39.60 -3 .61 … 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
IJV versus SOE 
Shanghai 
1989 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 308.0 . 247.5 81.49 0.74 
4 42 .0 24.0 9.17 1.91 ** 
7 3,682.0 2948.0 346.95 2 . 1 1 * * 
8 278.0 220.0 34.79 1.65 ** 
9 165.5 180.0 30.00 -0.47 
10 34,0 21.0 7.94 1.57 * 
13 85.0 48.0 18.97 1.92 ** 
14 185.0 160.0 39.33 0.62 
15 34.0 27.0 7.94 0.82 
IS 626.0 406.0 85.49 2 . 5 7 * * * 
20 68.0 46 .0 18.16 1.18 
22 14 . 0 28 .0 10.80 -1.25 
23 378.0 240.0 38.47 3 . 5 7 * * * 
24 350.0 195.0 48.37 3 . 1 9 * * * 
26 33.5 24 ‘0 9.17 0.98 
21 853.0 634.5 117.70 1 . 8 5 " 
28 3,669.0 2550.0 418.45 .2.67 … 
29 240.0 165.0 40.62 -1.83** 
30 321.0 260.0 65.17 0.93 
31 379.0 285.0 46.74 2 . 0 0 * * 
32 163.0 94.5 30.48 2 . 2 3 * * 
3 3 12.0 12.0 4.24 0.00 
Note
 t 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
IJV versus SOE 
Shanghai 
1990 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 456.0 247.5 81.49 2.55 
4 34.0 24.0 9.17 1.04 
7 3,173.5 2948.0 346*95 0.65 
8 266 .0 220.0 34.79 1.31 * 
9 225.5 180.0 30.00 1.50 * 
10 19.0 21.0 7.94 -0.19 
13 85.0 48.0 18 .97 1.92 ** 
14 216 .5 160.0 39.33 1.42 * 
15 34.0 27.0 7.94 0.82 
19 612 . 0 406.0 85.49 2 .40 *** 
20 66.0 46 .0 18,16 1.07 
22 17.0 28.0 10.80 -0.97 
23 377.5 240.0 38.47 3.56 
24 335.0 195.0 48.37 2.88 … 
26 37.0 24.0 9.17 1-36 * 
27 666.0 634 .5 117.70 0.26 
28 4,046.5 2550.0 418.45 3.58 … 
29 272.0 165.0 40.62 2 . 6 2 * * * 
30 322.0 260.0 65.17 0.94 
31 345.5 285.0 46.74 1.28 * 
32 164 .0 94.5 30.48 2 . 2 6 * * 
33 17.0 12 . 0 4.24 1.06 
Note 1 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
IJV versus SOE 
Shanghai 
1991 
S u m of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 428.0 247.5 81.49 2.21 ** 
4 42 .0 24 .0 9.17 1.91 ** 
7 3,957.0 2948.0 346.95 2.91*** 
8 285.0 220.0 34 .79 1.85 ** 
9 248.5 180.0 30.00 2.27 •• 
10 19 .0 21.0 7 .94 -0.19 
13 84.0 48 .0 18.97 1.87 ** 
14 225.0 160,0 39.33 1.64 * 
15 25.0 27.0 7.94 -0.19 
19 650.0 406.0 85.49 2.85*** 
20 51.5 46 . 0 18 .16 0.28 
22 27.0 28.0 10.80 -0.05 
23 404.0 240.0 38.47 4.25*** 
24 350.0 195.0 48.37 3.19 … 
26 32.5 24.0 9.17 0.87 
27 793.0 634.5 117.70 1.34* 
28 3,929.0 2550.0 418.45 3.29*** 
29 288.0 165.0 40.62 3.02 *** 
30 356.0 260.0 65.17 1.47 * 
31 343*5 285.0 46.74 1.24 
32 170.0 94 .5 30.48 2.46 *** 
3 3 18.5 12.0 4.24 1.41 * 
Note 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
IJV versus SOE 
Shanghai 
1992 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 460 .5 247.5 81.49 2.61 ••• 
4 32.5 24.0 9.17 0.87 
7 4,315.0 2948.0 346.95 3.94*** 
8 266.0 220.0 34.79 1.31 * 
5 259.0 180.0 30.00 2.62*** 
10 28.5 21.0 7.94 0.88 
13 83 .0 48.0 18.97 1.82 ** 
14 219.5 160.0 39.33 1.50* 
15 34.0 27.0 7.94 0.82 
19 648.0 406.0 85.49 2.82*** 
20 56 .0 46.0 18 .16 0.52 
22 43 .0 28 .0 10.80 1.34 * 
23 396.5 240.0 38.47 4.06 *** 
24 345.0 195.0 48.37 3.09 … 
26 33.0 24.0 9.17 0.93 
27 786.5 634.5 117.70 1.29 * 
28 4,222 .5 2550.0 418.45 4.00 … 
29 300.0 165.0 40.62 3.31 … 
30 401.0 260.0 65.17 2.16** 
31 322.0 285.0 46 .74 0.78 
32 180.0 94.5 30.48 2.79 … 
3 3 12.0 4.24 1.53 * 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
*•*= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
IJV versus SOE 
Shanghai 
1989 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 342.0 247.5 81.49 1.15 
4 27.0 24.0 9.17 0.27 
7 4,111.0 2948.0 346.95 3.35*** 
8 211.0 220.0 34.79 -0.24 
9 219.0 180.0 30.00 1,28 * 
10 38.0 21.0 7.94 2 .08 ** . 
13 88 . 0 48 .0 18 .97 2 . 08 ** 
14 146.0 160.0 39.33 -0.34 
15 40.0 27 .0 7. 94 1.57 * 
19 590.5 406.0 85.49 2.15** 
20 45 .5 46 .0 18 .16 0.00 
22 29.0 28.0 10.80 0.05 
23 325.0 240.0 38.47 2.20** 
24 365.0 195.0 48.37 3.50 … 
26 30.0 24.0 9.17 0.60 
27 1,107.0 634.5 117.70 4.01*** 
28 3,510.5 2550.0 418.45 2.29** 
29 174.0 165.0 4 0,62 0.21 
30 346 .0 260.0 65.17 1.31 * 
31 410.0 285.0 46.74 2.66*** 
22 145.5 94.5 30.48 1.66** 
33 11 . Q 12 . 0 4.24 - 0.12 
Note , 
* significant at the 10% level (one-tailed) 
**= significant at the 5% level (one_tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
IJV versus SOE 
Shanghai 
1990 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 471.0 247.5 81.49 2.74 
4 25.0 24.0 9.17 0.05 
7 4,502.5 2948.0 346.95 4 .48 *** 
8 233.0 220.0 34.79 0.36 
9 225.0 180.0 30.00 1.48 * 
10 33 .5 21.0 7 .94 1.51 * . 
13 91.0 48.0 18 »97 2.24 ** 
24 113.0 160.0 39.33 -1.18 
15 31.5 27.0 7.94 0.50 
19 595.0 406.0 85.49 2.21** 
20 44.5 46 .0 18.. 16 -0.06 
22 43.0 28.0 10.8 0 1.34 * 
23 334.0 240.0 38.47 2.43 *** 
24 244.5 195.0 48.37 1.01 
26 17.0 24.0 9.17 - 0.71 
27 1,030.5 634.5 117.7 0 3.36*** 
28 2,574.0 2550.0 418.45 0.06 
29 205.5 165.0 40.62 0.98 
30 324.5 260.0 65.17 0.98 
31 388.0 285.0 46.74 2.19 ** 
32 153.0 94.5 30.48 1.90 ** 
33 14.0 12.0 4.24 0.35 
Note
 ? 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
IJV versus SOE 
Shanghai 
1991 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 435.0 247.5 81.49 2.29 ** 
4 43 .0 24.0 9.17 2 . 02 
7 4,652.0 2948.0 346.95 4.91*** 
8 226.0 220.0 34 .79 0.16 
5 196.0 180.0 30.00 0.52 
10 32 .0 21.0 7.94 1.32 * 
13 90.0 48 .0 18 .97 2 .19 
14 57.0 160.0 39.33 -2.61 *** 
15 38.0 27.0 7.94 1.32 * 
19 580.0 406.0 85.49 2,03 ** 
20 4 6 . 5 46 .0 18 ,16 0 .00 
22 51.0 28 .0 10.80 2 .08 ** 
23 354.0 240.0 38.47 2.95*** 
24 362.5 195.0 48.37 3.45 … 
26 38.0 24.0 9.17 1.47 * 
27 776.0 634.5 117.70 1.20 
28 2,719.0 2550.0 418.45 0.40 
29 210.5 165.0 40.62 1.11 
30 445.5 260.0 65.17 2.84 … 
31 372.5 285.0 46.74 1.86** 
32 157.0 94.5 30.48 2.03" 
3 3 20^0 12.0 4.24 1.77 " 
Note
 1 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
IJV versus SOE 
Shanghai 
1992 
——^
 Suin of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 472.5 247.5 81.49 2.75 ••• 
4 24.5 24.0 9.17 0.00 
7 4,066.5 2948.0 346.95 3.22*** 
8 201.5 220.0 34.79 -0.52 
9 211.5 180.0 30.00 1.03 
10 31*5 21.0 7.94 1.26 
13 91.0 48 .0 18.97 2.24 
14 88.0 160.0 39.33 -1,82 ** 
15 25.0 27.0 7.94 -0.19 
IS 518.5 406.0 85.49 1.31* 
20 69.5 46 .0 18 .16 1.27 
22 24.0 28 .0 10.80 -0.32 
23 235.0 240.0 38.47 -0.12 
24 341.5 195.0 48.37 3.02*** 
26 32.0 24.0 9.17 0.82 
27 873.5 634.5 117.70 2.03 ** 
28 3,012.0 2550.0 418.45 1.10 
29 244.5 165.0 40.62 1.94 ** 
30 425.0 260.0 65.17 2.52*** 
31 340.5 285.0 46.74 1.18 
32 132.0 94.5 30.48 1.21 
3 3 18.0 12.0 4.24 1.30 * 
Note 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one—tailed) 
significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
IJV versus SOE 
Shanghai 
1989 
— — Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 321.0 247.5 81.49 0.90 
4 40 . 0 24 . 0 9 .17 1. 69 •• 
7 4,393.0 2948.0 346.95 4.16*** 
8 292.0 220.0 34 .79 2 .06 ** 
5 178.0 180.0 30.00 -0.05 
10 38.0 21.0 7.94 2.08 ** . 
13 89.0 48.0 18.97 2 ,13 ** 
14 175.5 160.0 39.33 0.38 
15 38.0 27.0 7.94 1.32 * 
19 670 .5 406.0 85.49 3.09 *** 
20 61.5 46.0 18.16 0.83 
22 20.0 28.0 10.80 -0.69 
23 385.0 240.0 38.47 3 .76 *** 
24 370.0 195.0 48.37 3.61*** 
26 39.0 24.0 9.17 1.58 * 
27 938.0 634.5 117.70 2.57*** 
28 3,776.5 2550.0 418.45 2 . 93 … 
29 242 .0 165.0 40.62 1.88 ** 
30 327.0 260.0 65.17 1.02 
31 412.0 285.0 46.74 2.71 
32 177.5 94.5 30.48 2.71 *** 
33 9.0 12 .0 4.24 -0.59 
Note , 
*= significant at the 10% level (one-tailed) 
significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
IJV versus SOE 
Shanghai 
1990 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 472.5 247.5 &1.49 2.75 ••• 
4 32.0 24.0 9 .17 0.82 
7 4,109.5 2948.0 346 . 95 3.35 ***
 ( 
8 263 . 0 220.0 34.79 1.22 
9 227.0 180.0 30.00 1.55 * 
10 27.5 21.0 7.94 0.76 
13 91.0 48.0 18,97 2.24 ** 
14 208.0 160.0 39.33 1.21 
15 34 .5 27.0 7.94 0.88 
19 658 .0 406.0 85.49 2.94 *** 
20 5 0 . 5 46 .0 18 .16 0 .22 
22 21.0 28.0 10.80 - 0.60 
23 390.0 240 . 0 38.47 3.89 *** 
24 344.5 195.0 48.37 3.08*** 
26 36.0 24 . 0 9.17 1.25 
27 765.0 634.5 117.70 1.10 
28 4,132.0 2550.0 418.45 3.78*** 
29 253 .5 165.0 40.62 2 . 17 ** 
30 349.5 260.0 65.17 1.37 * 
31 381.0 285 . 0 46.74 2.04 •• 
32 167.0 94 .5 30.48 2.36 … 
33 21.0 12.0 4 .24 2.00 ** 
Note 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
IJV versus SOE 
Shanghai 
1991 
_ _ — S of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 453 .0 247.5 81.49 2.52 *** 
4 43.0 24.0 9.17 2.02 ** 
7 4,725.5 2948.0 346.95 5.12*** 
8 291.0 220.0 34.79 2.03 ** 
5 248.0 180.0 30.00 2.25 
10 22.0 21.0 7.94 0.06 
13 90 . 0 48 .0 18 .97 2 .19 ** 
14 205.0 160.0 39.33 1.13 
15 34.0 27.0 7.94 0.82 
IS 669 .5 406.0 85.49 3.08 *** 
20 47.0 46 . 0 1&.16 0.03 
22 41 .0 28.0 10.80 1.16 
23 412.0 240.0 38,47 4 .46 *** 
24 365.0 195.0 48.37 3.50*** 
26 35.0 24.0 9‘17 1.15 
27 828.5 634.5 117.70 1 .64 
28 3,963.0 2550.0 418.45 3.38*** 
29 265.5 165.0 40.62 2.46 … 
30 403.5 260.0 65 .17 2.19 •• 
31 357.0 285.0 46.74 1.53 * 
32 180.0 94.5 30.48 2.79 *** 
33 21.0 12 .0 4.24 2.00 ** 
Note
 1 
*= significant at the 10% level (one—tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
IJV versus SOE 
Shanghai 
1992 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 472.5 247.5 81.49 2.75 
4 26.5 24.0 9.17 0.22 
7 4,835.5 2948.0 346.95 5.44*** 
8 273.5 220.0 34.79 1.52 * 
5 260.5 180.0 30.00 2.67*** 
10 31.5 21.0 7.94 1.26 
13 91.0 48.0 18 .97 2.24 ** 
14 211.0 160.0 39.33 1.28 * 
15 33.0 27.0 7.94 0.69 
19 651.0 406.0 85.49 2.86*** 
20 66.0 46.0 18.16 1.07 
22 45.0 28.0 10.80 1.53 * 
23 401.0 240.0 38.47 4.17*** 
24 355.5 195.0 48.37 3.31 … 
26 35.0 24.0 9.17 1.15 
27 863.0 634.5 117.70 1.94 ** 
28 4,406.0 2550.0 418.45 4.43 … 
29 307.5 165.0 40.62 3.50*** 
30 452.0 260.0 65.17 2.94*** 
31 352.0 285.0 46.74 1.42 * 
32 181.0 94.5 30.48 2.82 … 
3 3 21.0 12.0 4.24 2.00 ** 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
IJV versus COE 
Shanghai 
1989 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 128.0 102.0 32.98 0.77 
4 5 1 . 0 2 9 . 0 11.21 1,92 ** 
7 3,656.5 2,563.0 299.51 3.65*** 
8 1,227.5 935.0 165.61 1.76 ** 
9 164.5 171.0 28.25 -0.21 
10 14.0 11.0 3.83 0.65 
13 102.0 58.0 23.06 1.89** 
14 142.0 137.5 33.51 0.12 
15 HI. 0 75.0 23.98 1.48 * 
IS 700.0 434.0 91.60 2.90 
20 57.0 33 .0 12.85 1.83 ** 
22 22.0 35.0 13 .66 -0.91 
23 1,009.0 630.0 109,89 3.44 … 
24 740.0 387.5 98.10 3.59*** 
26 66.0 43.0 16.93 1.33 * 
27 1,944.5 1,228.5 232.05 3.08*** 
28 3,736.0 2,580.0 423.45 2.73*** 
29 343.0 215.0 53.54 2.38*** 
30 815.0 530.0 134.90 2.11 •• 
31 639.0 490.0 84.29 1.76 ** 
32 189.0 111.0 35.99 2.15** 
3 3 42 .0 44.0 17.34 -0.09 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
IJV versus COE 
Shanghai 
1990 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 187.5 102.0 32.98 2.58*** 
4 43.0 • 29.0 11.21 1.20 
7 3,391.5 2,563.0 299.51 2.76*** 
8 1,249.5 935.0 165.61 1.90** 
9 188.5 171.0 28.25 0.60 
10 9.5 11.0 3.83 -0.26 
13 98.0 58.0 23 .06 1.71 ** 
14 180.5 137.5 33 .51 1.27 
15 98.0 75 . 0 23 . 98 0.94 
IS 658.0 434.0 91.60 2.44*** 
20 54.5 33 .0 12 .85 1.63 * 
22 24.0 35.0 13 .66 -0.77 
23 973.0 630.0 109.89 3.12*** 
24 719.5 387.5 98.10 3.38*** 
26 65.5 43 .0 16.93 1.30 * 
27 1,460.0 1,228.5 232.05 1.00 
28 4,186.5 2,580.0 423.45 3.79 … 
29 348.5 215.0 53.54 2.48 … 
30 735.0 530.0 134.90 1.52 * 
31 516.5 490.0 84.29 0.31 
32 165.0 111.0 35.99 1.49 * 
3 3 66.0 44.0 17-34 1.24 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level ( ne-_tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
IJV versus COE 
Shanghai 
1991 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 187.0 102.0 32.98 2.56 ••• 
4 50. 29.0 11.21 1.83 •• 
7 3,941.0 2,563.0 299.51 4.60*** 
8 1,222.0 935.0 165.61 1.73 ** 
9 175.5 171.0 28.25 0.14 
10 9.0 11.0 3.83 -0.39 
13 100.0 58 .0 23.06 1.80 ** 
14 176.0 137.5 33.51 1.13 
15 110.0 75.0 23.98 1.44 * 
19 718.5 434.0 91.60 3.10*** 
20 46 .0 33 .0 12 .85 0.97 
22 41.0 35 .0 13 .66 0.40 
23 1,020.0 630.0 109.89 3.54*** 
24 727.5 • 387.5 98.10 3.46*** 
26 63 .5 43.0 16.93 1.18 
27 1,772.5 1,228.5 232.05 2.34 … 
28 3,755.0 2,580.0 423.45 2.77*** 
29 365.0 215.0 53.54 2.79 *** 
30 768 .0 530.0 134.90 1.76 ** 
31 529.0 490.0 84.29 0.46 
32 187.0 111.0 35.99 2.10 
3 3 65.0 44.0 17.34 1.18 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Technical Efficiency 
IJV versus COE 
Shanghai 
1992 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 192.0 102.0 32.98 2.71 
4 41.0 29.0 11.21 1.03 
7 3,729.0 2,563.0 299.51 3.89*** 
8 1,086.0 935.0 165.61 0.91 
9 205.5 171.0 28.25 1.20 
10 12.5 11.0 3 .83 0.26 
13 97,0 58 .0 23.06 1.67 ** 
14 188 .0 137.5 33.51 1.49 * 
15 121.0 75.0 23 .98 1.90 ** 
19 723.0 434.0 91.60 3.15*** 
20 45.5 33.0 12,85 0.93 
22 43 .5 35.0 13.66 0.59 
23 999.0 630.0 109.89 3.35*** 
24 706.0 387.5 98.10 3.24*** 
26 59.0 43.0 16.93 0.92 
27 1,767.5 1,228.5 232.05 2.32** 
28 4,320.0 2,580.0 423.45 4.11 … 
29 395.0 215.0 53.54 3.35 *** 
30 884.0 530.0 134.90 2.62 … 
31 524.0 490.0 84.29 0.40 
32 202.5 111.0 35.99 2.53 *** 
3 3 62 .0 44.0 17.34 1.01 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
IJV versus COE 
Shanghai 
1989 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 132 .0 102.0 32.98 0.89 
4 37.0 29.0 11.21 0.67 
7 2,324.5 2,563.0 299.51 -0.79 
8 838.5 935.0 165.61 -0.58 
9 185.0 171.0 28.25 0.48 
10 14.0 11.0 3 .83 0.65 
13 108.0 58.0 23.06 2.15** 
14 168.0 137.5 33.51 0.90 
15 114 .0 75 .0 23.98 1.61 * 
19 472.5 434.0 91.60 0.41 
20 38.0 33.0 12.85 0.35 
22 24.0 35.0 13.66 -0.77 
23 782.5 630.0 109.89 1.38* 
24 745.0 387.5 98.10 3.64*** 
26 29.0 43.0 16 .93 -0.80 
27 1,783.0 1,228.5 232.05 2.39*** 
28 3,441.5 2,580.0 423.45 2.03** 
29 177 . 0 215 . 0 53.54 -0.70 
30 627.0 530.0 134.90 0.72 
31 554.5 490.0 84.29 0.76 
32 124.5 111.0 35.99 0.36 
33 28 .0 44 .0 17.34 -0.89 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
IJV versus COE 
Shanghai 
1990 
— _ — -——Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 192.0 102.0 32.98 2.71 … 
4 28.0 29.0 11.21 -0.04 
7 2,123.5 2,563.0 299.51 -1.47* 
8 811.0 935.0 165.61 -0.75 
5 216.0 171.0 28.25 1.58 * 
10 10.5 11.0 3.83 0.00 
13 102.0 58.0 23.06 1.89 ** 
14 142.0 137.5 33.51 0.12 
25 71.5 75.0 23 .98 -0.13 
15 501.0 434.0 91.60 0.73 
20 33.0 33.0 12 .85 0.00 
22 28 . 0 35 .0 13 .66 - 0.48 
23 973.5 630.0 109.89 3.12*** 
24 558.5 387.5 98.10 1.74 ** 
26 14.0 43.0 16.93 -1.68 ** 
27 1,654.5 1,228.5 232.05 1.83** 
28 1,689.5 2,580.0 423.45 -2.10 " 
29 243.0 215.0 53.54 0.51 
30 431.0 530.0 134.90 -0.73 
3 1 515.0 490.0 84.29 0.29 
32 149.0 111.0 35.99 1.04 
33 42 .0 44.0 17.34 -0.09 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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4. 
Table 88 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
IJV versus COE 
Shanghai 
1991 
— — — “ sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 181,0 102.0 32.98 2.38 … 
4 50.0 29.0 11.21 1.83 ** 
7 2,095.0 2,563.0 299.51 -1.56* 
5 793.0 935.0 165.61 -0.85 
S 170.0 171.0 28.25 -0.02 
10 12 .0 11.0 3.83 0.13 
13 111.0 58.0 23.06 2.28 ** 
14 82.0 137.5 33.51 -1.64 * 
15 96.0 75 . 0 23*98 0.85 
IS 525.0 434.0 91.60 0.99 
20 32.5 33.0 12.85 0.00 
22 43.0 35.0 13.66 0.55 
23 926.0 630.0 109.89 2 .69 *** 
24 727.5 387.5 98.10 3.46*** 
26 54.0 43 .0 16.93 0.62 
27 1,218.0 1,228.5 232.05 -0.04 
28 2,115.0 2,580.0 423.45 -1.1 
29 248.5 215.0 53.54 0.62 
30 699.5 530.0 134.90 1.25 
31 505.0 490.0 84.29 0.17 
32 156.0 111.0 35.99 1.24 
3 3 72 . 5 44 . 0 17.34 1 . 61 * 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Scale Efficiency 
IJV versus COE 
Shanghai 
1992 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 195.0 102.0 32.98 2.80*** 
4 26.5 29.0 11.21 -0.18 
7 2,095.5 2,563.0 299.51 -1.56* , 
8 773.0 935.0 165.61 - 0.98 
9 149.0 171.0 28.25 -0.76 
10 12.5 11. 0 3.83 0.26 
13 105.0 58.0 23 .06 2.02 ** 
14 85.0 137.5 33*51 -1.55 * 
15 72 . 0 75 . 0 23 . 98 -0-10 
19 530.0 434.0 91.60 1.04 
20 53 .5 33 .0 12 .85 1.56 * 
22 22.0 35.0 13.66 -0.91 
23 624 .0 630.0 109.89 -0.05 
24 661.0 387.5 98.10 2.78*** 
26 46 .5 43.0 16.93 0.18 
27 1,343 .0 1,228.5 232.05 0.49 
28 1,792.0 2,580.0 423.45 -1.86 •• 
29 261.0 215.0 53 .54 0.85 
30 74.8.0 530.0 134 . 90 1.61 * 
31 368 .5 490.0 84.29 -1.44 * 
32 159.0 111.0 35.99 1.32 * 
3 3 50.0 44.0 17.34 0.32 
Note
 t 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed, with a continuity correction of 0.5. 
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Table 90 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
IJV versus COE 
Shanghai 
1989 
——————
 S u m 0f Expected Value Std Dev 
% 
Sector IJV Ranks under Null under Null z Value 
3 130 .0 102.0 32 .98 0.83 
4 53 .0 29.0 11.21 2 .10 ** 
7 3,646.5 2,563.0 299.51 3.62*** , 
8 1,193.0 935.0 165.61 1.55* 
5 169.0 171,0 28.25 -0.05 
10 14.0 11.0 3.83 0.65 
13 108 . 0 58 . 0 23 . 06 2 .15 ** 
14 146.0 137.5 33.51 0.24 
15 116.5 75.0 23.98 1.71 ** 
IS 672.0 434.0 91.60 2.59*** 
20 53 .0 33 .0 12.85 1.52 * 
22 23 .0 35.0 13.66 -0.84 
23 1,009.5 63 0.0 109.89 3.45 … 
24 745.0 387.5 98.10 3.64 … 
26 63 .0 43 .0 16.93 1.15 
27 2,004.0 1,228.5 232.05 3.34*** 
28 3,769.5 2,580.0 423.45 2.81*** 
29 267.0 215.0 53.54 0.96 
30 805.0 530.0 134.90 2.03 ** 
31 640.0 490.0 84.29 1.77** 
32 179.5 111.0 35.99 1.89** 
33 24.0 44 .0 17.34 -1*12 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***== significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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I Table 91 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
IJV versus COE 
Shanghai 
1990 
" ^ — ^^ Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 192.0 102.0 32.98 2.71*** 
4 43 . 0 29 .0 11. 21 1.20 
7 3,185.5 2,563.0 299.51 2.08**
 t 
8 1,110.0 935.0 165.61 1.05 
5 191,0 171.0 28.25 0.69 
10 9.5 11.0 3 .83 -0.26 
13 102.0 58.0 23 .06 1.89 ** 
14 182 .0 137.5 33.51 1.31 * 
15 95.5 75.0 23.98 0.83 
19 640.0 434.0 91.60 2.24** 
20 46.0 33.0 12,.85 0.97 
22 25.0 35.0 13.66 -0.70 
23 1,007.0 630.0 109.89 3.43*** 
24 722.5 387.5 98.10 3.41 … 
26 59.0 43.0 16.93 0.92 
27 1,485.0 1,228.5 232.05 1.10 
28 4,084.0 2,580.0 423.45 3.55 … 
29 277.0 215.0 53.54 1.15 
30 722.5 530.0 134.90 1.42* 
31 486.0 490.0 84 .29 -0.04 
- 32 169.0 111.0 35.99 1.60* 
33 67 . 0 44 . 0 17.34 1.30 * 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
**•= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 62 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
IJV versus COE 
Shanghai 
1991 
— — -
 S u m o f Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 194.0 102.0 32.98 2.77*** 
4 50. 29.0 11.21 1.83 ** 
7 3,673 .0 2,563.0 299.51 3 .70 *** 
8 1,181.0 935.0 165.61 1.48* 
5 173.0 171.0 28.25 0.05 
10 9,0 11.0 3.83 -0.39 
13 ni.O 58 .0 23.06 2.28 
14 161.0 137.5 33.51 0.69 
15 H6.0 75.0 23 .98 1.69 ** 
IS 648.0 434.0 91.60 2.33 … 
20 35.5 33.0 12.85 0.16 
22 45.0 35.0 13.66 0.70 
23 1,034.0 630.0 109.89 3.67 … 
24 73.0.0 387.5 98.10 3.49 *** 
26 67.5 43.0 16.93 1.42 * 
27 1,662.0 1,228.5 232.05 1.87** 
28 3,560.5 2,580.0 423.45 2.31** 
29 308.5 215.0 53.54 1.74 ** 
30 834.5 530.0 134.90 2.25 ** 
31 535.0 490.0 84.29 0.53 
32 192.0 111.0 35.99 2.24 ** 
3 3 73 .5 44.0 17.34 1.61 ** 
Note , 
*= significant at the 10% level (one-tailed) 
**= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
227 
Table 62 
Wilcoxon Rank-Sum Test 
Overall Efficiency 
IJV versus COE 
Shanghai 
1992 
Sum of Expected Value Std Dev 
Sector IJV Ranks under Null under Null z Value 
3 195.0 102.0 32.98 2.80 *** 
4 33.5 29.0 11.21 0.36 
7 3,679.5 2,563.0 299.51 3.73 " * « 
8 1,052.0 935.0 165.61 0.70 
g 189.0 171.0 28.25 0.62 
10 12.5 11.0 3.83 0.26 
23 106 . 0 58 . 0 23 . 06 2 . 06 ** 
14 179.0 137.5 33.51 1.22 
15 121.0 75.0 23 .98 1.90 ** 
IS 659.5 434.0 91.60 2.46*** 
20 50.5 33.0 12.85 1.32 * 
22 42.0 35.0 13.66 0.48 
23 1,013.0 630.0 109.89 3.48*** 
24 709.0 387.5 98.10 3.27 … 
26 59.5 43.0 16.93 0.94 
27 1,777.5 1,228.5 232.05 2.36*** 
28 4,223 .0 2,580.0 423.45 3.88 ••• 
29 381.0 215.0 53.54 3.09 
30 907.0 530.0 134.90 2.79 … 
31 480.0 490.0 84.29 -0.11 
32 206.0 111.0 35.99 2.63 *** 
3 3 64.0 44.0 17.34 1.12 
Note , 
•= significant at the 10% level (one-tailed) 
•*= significant at the 5% level (one-tailed) 
***= significant at the 1% level (one-tailed) 
The z values are computed with a continuity correction of 0.5. 
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Table 101 
Shanghai 
State-owned Enterprises (SOEs) 
Test of Equality of Median DEA Score, 1989-1992 
Technical Scale Overall 
Efficiency Efficiency Efficiency 
1989-1992 1989-1992 1989-1992 
Sector Chi-square Chi-square Chi-square 
~3 15.4520 *** 10.3920 ** 16.0750 *** 
4 0.5923 0.8052 1.2156 
7 74.9030 *** 66.5390 *** 106.7400 *** ! 
8 6.2292 1.4378 4.7962 
9 1.1913 11.9160 *** 2.1680 
10 6.9592 * 12.8840 *** 11.9530 *** 
13 6.2378 3.9952 12.5190 
14 13.7470 *** 1.3899 17.4690 *** 
15 0.8859 3.6531 0.6538 
19 3.5008 28.0990 *** 13.2340 *** 
20 8.2944 ** 18.9270 *** 20.1290 *** 
22 3.9551 12.1240 *** 2.3061 
23 8.7625 ** 3.3247 8.6459 ** 
24 3.4626 4.9208 6.4420 * 
26 6.4924 * 2.3391 8.5350 ** 
27 23.4630 *** 42.9700 *** 80.4610 *** 
28 97.7200 *** 43.0000 *** 219.7400 *** 
29 29.8080 *** 7.3343 * 53.6280 *** 
30 13.4890 *** 28.2690 *** 52.7170 *** 
31 6.5555 * 18.8010 *** 13.3470 … 
32 17.8410 *** 24.4980 *** 57.0470 *** 
33 4.2147 1.1261 3.1802 
Note: 
* =significant at the 10% level (two-tailed) 
** =significant at the 5% level (two-tailed) 
*** -significant at the 1 % level (two-tailed) 
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Table 101 
Shanghai 
Collective Enterprises (COEs) 
Test of Equality of Median DEA Score, 1989-1992 
Technical Scale Overall 
Efficiency Efficiency Efficiency 
1989-1992 1989-1992 1989-1992 
Sector Chi-square Chi_square Chi-square 
~3 4.2162 7.8958 ** 7.2594 * 
4 1.3785 38.4720 *** 8.489”* 
7 25.1490 … 59.8370 *** 37.6990 *** 
8 11.0450 ** 3.2616 20.3570 *** 
9 4.3809 5.9097 5.0757 
10 0.6781 0.2505 0.6180 
13 4.3638 25.8480 *** 7.9465 ** 
14 3.3751 14.4920 *** 10.9420 ** 
15 2.6987 7.2818 * 1.5694 
19 10.1540 ** 52.9510 *** 15.5630 *** 
20 21.7830 *** 27.4320 32.6450 *** 
22 1.7430 0.3434 1.4204 
23 5.4318 31.1900 11.2590 ** 
24 59.6940 *** 49.5740 *** 70.2360 *** 
26 10.3980 ** 8.7768 ** 12.4920 *** 
27 128.0300 *** 55.0790 *** 182.3700 *** 
28 163.4000 *** 162.2200 *** 172.0500 *** 
29 39.7600 *** 21.0610 53 0840 *** 
30 65.0980 *** 9.2395 ** 56.6990 *** 
31 15.6640 *** 16.4590 *** 15.4980 *** 
32 3.0107 4.9742 5.0592 
33 0.7419 8.0474 ** 5.7571 
Note: 
1 
* =significant at the 10% level (two-tailed) 
** =significant at the 5% level (two-tailed) 
*** -significant at the 1 % level (two-tailed) 
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Table 101 
Shanghai 
International Joint Ventures (IJVs) 
Test of Equality of Median DEA Score, 1989-1992 
Technical Scale Overall 
Efficiency Efficiency Efficiency 
1989-1992 1989-1992 1989-1992 
Sector Chi-square Chi-square Chi-square 
~3 2.2121 2.2121 2.2121 
4 2.3571 1.5313 1.5313 
7 1.9488 2.3608 1.9916 
8 2.6560 0.7066 3.4096 
9 2.8588 1.4288 1.9954 
10 1.5313 1.5313 1.5313 
13 0.0000 0.0000 0.0000 
14 1.3053 2.6800 1.1943 
15 1.1303 2.0024 1.0662 
19 0.2093 0.1430 0.1524 
20 0.4730 0.4730 0.4730 
22 3.6667 3.0000 3.1667 
23 1.1512 4.0059 2.1036 
24 3.8000 4.7705 4.7003 
26 0.4730 4.6807 2.9940 
27 0.9691 3.0042 0.9823 
28 0.4140 3.5910 0.1288 
29 4.2256 1.5405 1.7733 
30 0.3580 1.6403 1.2999 
31 1.0564 8.2633 ** 3.5714 
32 1.2811 0.1594 0.4145 
33 1.2250 3.1627 4.0904 
Note: 
* =significant at the 10% level (two-tailed) 
** =significant at the 5% level (two-tailed) 
*** -significant at the 1 % level (two-tailed) 
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Table 100 
Shanghai 
State-Owned Enterprises (SOEs) 
Test of Equality of Median DEA Score by Year 
Technical Efficiency 
1989-1990 1990-1991 1991-1992 
Sector Absolute z Absolute z Absolute z 
~3 2.7589 *** 3.6403 *** 2.2212 ** 
4 0.1259 0.5035 0.0126 
7 5.2088 *** 3.7424 5.138”** 
8 1.6751 * 1.9244 * 0.2950 
9 0.1633 0.7993 0.2441 
10 2.3495 ** 1.5489 0.2889 
13 1.5376 0.2510 0.0081 
14 2.4096 ** 0.3453 0.9974 
15 0.8103 0.6973 0.3971 
19 1.1544 0.2603 1.5135 
20 1.7384 * 2.1666 ** 1.5110 
22 0.0497 0.1668 • 1.5800 
23 1.8870 * 0.1081 1.0326 
24 1.1743 1.7784 * 1.1135 
26 2.3606 ** 1.7443 * 0.0253 
27 1.0209 2.9769 *** 4.9991 *** 
28 0.6203 0.2567 7.5484 *** 
29 1.5330 3.4028 *** 5.1725 
30 0.1312 1.7133 * 3.4919 *** 
31 0.9809 2.6090 *** 1.7807 * 
32 2.6037 *** 1.7281 * 2.7669 *** 
33 0.3569 0.9733 0.8830 
Note: 
The z values are computed with a continuity 
correction of 0.5. 
* =significant at the 10% level (two-tailed) 
** -significant at the 5% level (two-tailed) 
*** =significant at the 1 % level (two-tailed) 
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Table 101 
Shanghai 
State-Owned Enterprises (SOEs) 
Test of Equality of Median DEA Score by Year 
Scale Efficiency 
1989-1990 1990-1991 1991-1992 
Sector Absolute z Absolute z Absolute z 
3 0.6370 0.4466 2.9676 *** 
4 0.0000 0.7550 0.1259 
7 2.0719 ** 5.1239 *** 6.7983 *** 
8 0.7439 0.2437 0.7887 
9 1.7972 * 1.0576 3.1419 *** 
10 0.1266 1.6949 * 1.3147 
13 0.2179 0.8070 1.8562 * 
14 0.5551 0.1961 0.3922 
15 0.1149 0.5287 0.8052 
19 0.9875 1.8998 * 2.1916 ** 
20 1.1103 2.2443 ** 0.0043 
22 0.2814 2.1053 ** 3.1149 … 
23 0.4324 1.1136 0.4865 
24 2.3299 ** 0.8873 0.0440 
26 0.0503 0.3774 0.5788 
27 5.4169 *** 5.2517 0.2030 
28 1.9774 ** 3.2258 *** 5.5273 *** 
29 0.5091 1.9630 ** 1.4224 
30 2.2755 ** 1.0074 2.2969 ** 
31 0.0430 1.1011 3.8659 *** 
32 0.8908 1.4505 4.0744 *** 
3 3 0.9713 0.0000 0.0883 
Note: 
The z values are computed with a continuity 
correction of 0.5, 
* =significant at the 10% level (two-tailed) 
** =significant at the 5% level (two-tailed) 
*** -significant at the 1 % level (two-tailed) 
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Table 101 
Shanghai 
State-Owned Enterprises (SOEs) 
Test of Equality of Median DEA Score by Year 
Overall Efficiency 
1989-1990 1990-1991 1991-1992 
Sector Absolute z Absolute z Absolute z 
~3 3.1526 *** 3.6489 *** 1.7182 * ~ 
4 0.2391 0.6543 0.3021 
7 4.2417 *** 8.8516 *** 1.0200 
8 1.9111 * 1.8212 * 0.4681 
9 0.9095 0.6285 0.8206 
10 3.1344 *** 0.5227 0.3010 
13 1.8886 * 0.4681 2.0055 ** 
14 2.6676 *** 0.3093 1.0550 
15 0.2529 0.3908 0.1150 
19 2.4126 ** 0.9276 0.3843 
20 1.7756 * 3.4238 *** 1.1945 
22 0.0097 0.5530 0.6696 
23 2.1081 ** 0.5189 1.1730 
24 1.8540 * 2.2877 ** 1.4984 
26 2.6166 *** 2.0758 ** 0.0252 
27 5.6370 *** 8.1973 *** 6.1558 *** 
28 1.6270 0.7263 11.7454 *** 
29 1.0786 5.6502 *** 6.3561 
30 0.9457 1.5703 6.6324 *** 
31 2.1905 ** 2.8192 *** 0.8473 
32 2.7477 *** 3.5604 *** 6.3834 *** 
33 0.2649 0.8830 0.8830 
Note: 
The z values are computed with a continuity 
correction of 0.5. 
* =significant at the 10% level (two-tailed) 
** =significant at the 5% level (two-tailed) 
*** -significant at the 1 % level (two-tailed) 
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Table 100 
Shanghai 
Collective Enterprises (COEs) 
Test of Equality of Median DEA Score by Year 
Technical Efficiency 
1989-1990 1990-1991 1991-1992 
Sector Absolute z Absolute z Absolute z 
3 1.0038 2.0594 ** 0.6601 — 
4 0.0275 0.8165 0.0644 
7 3.9063 4.7043 *** 0.4692 
8 3.2475 *** 2.3110 ** 0.6079 
9 1.6599 * 0.1824 0.2487 
10 0.1207 0.6365 0.3837 
13 0.9057 2.0224 ** 0.2413 
14 0.4698 1.0036 0.1138 
15 0.7457 0.5020 0.1918 
19 2.2279 ** 0.6527 1.5976 
20 0.5253 3.1885 *** 1.8289 * 
22 0.3358 0.0889 1.1588 
23 0.7083 1.1731 2.1277 ** 
24 6.5947 *** 2.2188 ** 2.4043 ** 
26 2.7992 *** 2.4872 ** 0.0971 
27 3.8898 *** 9.9976 *** 9.9074 *** 
28 1.2456 5.5179 *** 12.2602 *** 
29 0.0444 3.9543 *** 5.6945 *** 
30 4.4350 *** 3.1721 *** 6.2100 *** 
31 2.9769 *** 3.7964 *** 1.5877 
32 0.0021 1.2861 0.5929 
33 0.2168 0.1732 0.4401 
Note: 
The z values are computed with a continuity 
correction of 0.5. 
t 
* =significant at the 10% level (two-tailed) 
** -significant at the 5% level (two-tailed) 
*** =significant at the 1 % level (two-tailed) 
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Table 101 
Shanghai 
Collective Enterprises (COEs) 
Test of Equality of Median DEA Score by Year 
Scale Efficiency 
1989-1990 1990-1991 1991-1992 
Sector Absolute z Absolute z Absolute z 
~3 1.8136 * 0.2740 1.2081 ^ 
4 5.2617 *** 0.7238 0.1102 
7 5.7589 *** 0.7244 1.9594 * 
8 1.0325 1.0953 1.2359 
9 0.0822 1.8998 * 0.0908 
10 0.0000 0.2893 0.2741 
13 4.5474 *** 2.9616 *** 1.9735 ** 
14 2.0055 ** 0.7116 1.2865 
15 0.3911 1.7334 * 0.9587 
19 1.0028 4.8424 *** 1.2943 
20 0.4361 3.6454 3.4317*** 
22 0.6284 0.2571 0.0135 
23 4.8394 *** 4.9449 *** 0.2578 
24 4.3336 *** 6.2819 *** 0.4788 
26 0.4819 1.1803 1.4995 
27 6.3656 *** 3.8757 *** 2.6744 *** 
28 8.1546 *** 1.3013 3.2506 *** 
29 4.2348 1.8863 * 1.0531 
30 2.9391 *** 1.7757 * 0.9372 
31 2.8120 *** 1.9220 * 2.6165 *** 
32 2.0872 ** 1.0486 0.8565 
33 0.0419 0.3486 2.6549 
Note: 
The z values are computed with a continuity 
correction of 0.5, 
* =significant at the 10% level (two-tailed) 
** =significant at the 5% level (two-tailed) 
*** -significant at the 1 % level (two-tailed) 
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Table 100 
Shanghai 
Collective Enterprises (COEs) 
Test of Equality of Median DEA Score by Year 
Overall Efficiency 
1989-1990 1990-1991 1991-1992 
Sector Absolute z Absolute z Absolute z 
~3 0.7197 2.6045 *** 0.8030 
4 1.7844 * 0.7054 0.0000 
7 5.3862 *** 5.3915 *** 1.5501 
8 4.9396 *** 2.0879 ** 0.3803 
9 1.3147 0.5839 0.3221 
10 0.1207 0.6365 0.4933 
13 1.1166 0.6851 0.7475 
14 1.6318 1.0741 0.5615 
15 0.9583 0.2503 0.1799 
19 2.2804 ** 1.5303 1.5300 
20 0.4214 3.7490 1.0206 
22 0.1216 0.2436 1.0962 
23 2.1369 ** 2.5536 ** 2.5403 ** 
24 6.8096 *** 1.5054 2.4753 ** 
26 2.8723 *** 2.7499 *** 0.3470 
27 6.7743 *** 12.1452 *** 10.1593 *** 
28 0.6736 5.9521 *** 12.6753 *** 
29 1.0395 3.9193 *** 6.4721 *** 
30 4.0711 *** 2.5735 ** 6.0662 *** 
31 2.7526 *** 3.2284 *** 0.6386 
32 0.9925 1.8699 * 0.3438 
3 3 0.6656 0.2650 1.5184 
Note: 
The z values are computed with a continuity 
correction of 0.5f 
* =significant at the 10% level (two-tailed) 
** -significant at the 5% level (two-tailed) 
*** =significant at the 1 % level (two-tailed) 
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Table 100 
Shanghai 
International Joint Ventures (IJVs) 
Test of Equality of Median DEA Score by Year 
Technical Efficiency 
1989-1990 1990-1991 1991-1992 
Sector Absolute z Absolute z Absolute z 
~3 0.6667 0.6667 0.6667 
4 0.5000 0.5000 0.5000 
7 0.5050 0.3173 0.6729 
8 0.7967 0.4173 0.8706 
9 1.0626 0.4158 0.8778 
10 0.5000 0.0000 0.0000 
13 0.0000 0.0000 0.0000 
14 0.6344 0.1048 0.5238 
15 0.0000 0.4428 0.8729 
19 0.0000 0.2978 0.2978 
20 0.0000 0.0000 0.0000 
22 0.0000 0.3873 0.3873 
23 0.1981 1.0239 0.6826 
24 1.3416 1.3416 0.8000 
26 0.0000 0.0000 0.0000 
27 0.5458 0.2698 0.5354 
28 0.5634 0.3262 0.1483 
29 0.2228 0.7710 0.8000 
30 0.2228 0.4311 0.0000 
31 0.1532 0.5363 0.1143 
32 0.0000 0.0000 0.6667 
33 0,3873 0.0000 0.0000 
Note: 
The z values are computed with a continuity 
correction of 0.5, 
* =significant at the 10% level (two-tailed) 
** -significant at the 5% level (two-tailed) 
*** =significant at the 1 % level (two-tailed) 
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Table 100 
Shanghai 
International Joint Ventures (IJVs) 
Test of Equality of Median DEA Score by Year 
Scale Efficiency 
1989-1990 1990-1991 1991-1992 
Sector Absolute z Absolute z Absolute z 
3 0.6667 0.6667 0.6667 
4 0.0000 0.5000 0.5000 
7 0.6809 0.4111 0.8104 
8 0.3407 0.5691 0.0000 
9 1.0793 0.4497 0.5354 
10 0.5000 0.0000 0.0000 
13 0.0000 0.0000 0.0000 
14 0.0000 1.4623 1.2534 
15 0.9275 0.4364 0.4364 
19 0.1995 0.1364 0.1364 
20 0.0000 0.0000 0.0000 
22 0.0000 1.1619 1.1619 
23 0.3905 0.6206 1.7572 * 
24 1.3416 1.3416 1.3416 
26 0.3873 1.1619 0.0000 
27 0.8031 0.6246 0.8031 
28 1.8516 * 0.6067 0.4918 
29 0.0000 0.3530 0.1177 
30 0.4229 0.9429 0.0000 
31 1.0283 0.2666 2.3522 ** 
32 0.0000 0.0000 0.0000 
33 0.3873 1.1619 0.0000 
Note: 
The z values are computed with a continuity 
correction of 0.5. 
* =significant at the 10% level (two-tailed) 
** -significant at the 5% level (two-tailed) 
*** =significant at the 1 % level (two-tailed) 
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Table 100 
Shanghai 
International Joint Ventures (IJVs) 
Test of Equality of Median DEA Score by Year 
Overall Efficiency 
1989-1990 1990-1991 1991-1992 
Sector Absolute z Absolute z Absolute z 
3 0.6667 0.6667 0.6667 
4 0.0000 0.5000 0.5000 
7 0.3287 0.1997 0.9748 
8 1.5520 0.2656 0.8706 
9 0.9894 0.5396 0.8923 ' 
10 0.5000 0.0000 0.0000 
13 0.0000 0.0000 0.0000 
14 0.4178 0.0000 1.2534 
15 0.4637 0.0000 0.4364 
19 0.1995 0.2729 0.4093 
20 0.0000 0.0000 0.0000 
22 0.0000 0.3873 0.0000 
23 0.0000 0.7033 1.2886 
24 1.3416 1.3416 1.3416 
26 1.1619 1.1619 0.0000 
27 0.5354 0.4461 0,4461 
28 0.0579 0.3178 0.0289 
29 0.0000 0.3530 0.1177 
30 0.2115 0.9429 0.2115 
31 0.6474 0.4189 0.8347 
32 0.0000 0.0000 0.0000 
33 1.1619 0.0000 0.0000 
Note: 
The z values are computed with a continuity 
correction of 0.5, 
* =significant at the 10% level (two-tailed) 
** -significant at the 5% level (two-tailed) 
*** =significant at the 1 % level (two-tailed) 
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